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S ... FOPEWORD

Ferx,a number of yeaxs the Southern Reglonal Education Boaxd (SREB)
has worked with a group of historjically black colleges and unlver51t1es
in the development of spec1al procedures for the improvement of competencies
of their entering students. The outcomes of these efforts are signifi-
" cant, and will be of interest on other campuses ‘where similar concexrns
are receiving attention. The technigues which were developed differ in
many respects from traditional remedial efforts, and most of them in-
clude outreach dimensions to the puBlic schools, a procedure which has
been neglected.in the past but deserves priority in ¢he future.

Most of the special activities described in %hls report were
developed as part of a program for the improvement of instruction in
selected black colleges and universities supported with funds from
the William R. Kenan Jr. Charitable Trust.

/’ Dr. Nettie P. Parlér, the principal writer of this report, spent
considerable time reviewing the detailed reports of these special
programs and visited many of the tampuses to observe their operation.
Her long experience at South Carolina State College and her previous
work with SREB activities provided a strong background for this
assignment. . o

S ,
s " William C. Brown, Director

Institute for Higherx

. Educational Opportunity
Southexrn Reglonal Educatlon

Board
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‘ chology of Study Habita, a course which produced significant statistical
. ’ ) \ )

INTRODUCTION

B ’ \\\
Speciell§ aesigned programs‘§orvimproving basic'competencies among
enterieg college §tudents haye"existed for decades. Fifty years ago, COhio
State Uﬁiversity was nioneering in r;hediation cf reading skills. And

Du%e University was reguiring freshmen in the lowest fifth of the American

'Counc11 Dsychblogical Examidation. to .take a three«hour course in the Psy-

’

\
>

results in grade~point averages. The problems today are even more complex.
& larger percentage of high school graduates attehg college, many of whom

axe deficientfin reading, language, and mathematical skills. These factgrs

" ave among the recognized causes for,poor retention of minority students,

both in historically black and historically white- institutions. They are

\

also the reasons for the lOW'propoltion of black students selecting majors

>

in mathematics and sciences and chOOSlng science—related careers.
in a number of black colleges and universities, new appfoaches and
4

resources have-heen developed far beyond the traditional "remediatioa"

\ &

efforts of the past, which carried a stigma in the minds of mény students

who were required to take them. These new approaches are more sophisticated
t . .

than routine drill and tutoring, and they are being perceived by students as
an avenue of opportunity. These techniques are applicable to any institution,

and, with ﬁodifications, to all levels of postsecondary education,.from two-

¢

v LI}
year institutions to graduace and professional schools. ' . .

s

For over 10 years, the Southern Regiongl Education Board (SREB) has

-

aSSisted selected black colleges and unlyerSities in im9r071ng 1nstruction

s t !
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in ta;geted éubject areas. These‘efforts, supported by grénts from the

William R. Kenan, Jr. Charitable Trust, have incl%éed“programs which have -

; . . % T :

addressed the development of basic competencies in a variety of ways.
- ’ N .

This ~
publication draws sﬁbstantiaily,!although not exclusively, on experiences

: . -

obsexved and evaluated in. these projects.

The qualities characteristic of these approacﬁes to improving competen-

First, they were a result of institution-wide planning, -
e T e ol

even though a particular aqadeq}c department may have had a major responsi-

[]

cies are critical.

. ; v -
bility for execution! Second, most of them involved interdisciplinary
- 2

I3

dimensions. For example, mathematical skills were recognized as being

dependent upon verbal skills. The ability of a student to move from

-
concrete thinking to abstrdct thinking was recognized as a key ingreds.at
in the mastery of all competencies.

Finally, motivational factors were

given a high priority as conditions essential to achievement of highex

14

competency levels. : ) ¢

P

The report is.divided into four sactions: modification of curricula

.
v

dnd instructional techniques, particularly at the freshman and sophomore

leveid; learning centers; outreach to high school studenfs and teachers; and

institution-wide suppo;t‘services. It will be obsexved,.howe..., that such

a division is, to a degree, artificial, since each type of project may be

- 4 o

relatee to components in other categorles, for example, the modlflcatlon of

instructlon may be dependent upon the quallty of learning centers.

o

-~

P
v
o,
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. - MODIFECATION OF CURRICULA AND INSYRUCTIONAL TECHNIQUES

——

“-
-0

Since basic competencies for success in college are essential early

'in the student's college experience, a major effort is being made on a
nunber of campuses to ifodify both thé content and teaching Lesqurces of .
courses in certain targeted areas. .The intent is to maintain respectable

.

J:equirementa fox completion of the courses and also to assist educationally
disadvant;ged students to reach the expected 1eve1 of performance.

As a- rule , t:he freshman year is a time in which students select o
majoxs and make careex ghoices. It is a cr:.t:.cal per:l.od, especially for e
educatiop'ally( d:vi.sadvan“taged stpdents. They do not possess, upon college
en‘t;rance,' the knowle&ge and s;cills, necessary :Eorsuccess in such fields
as mathematics and’ scienc’es, in which I'nany of them wish to specialize.
And, manyllleck essential ccmmunication and verbal skills. Thexe is a
need, therefore, for "bridge" prcgr?.ms t';o ::naximize the chances that ux‘xder-: .
prepared students _wi'.l.:l. be able to ovexcome theix deficiencies;_ aixd that ‘
'those who desire to do so will be able to selett sucﬁ fields as matlfematics
and gciences fox majors and caxeers. ' It is particula.rly impc:.:tant that
emphasis in these programs be placed on improving pmbléq—solving skills
as well as learning subjegt me;:cer.

fhe.modified courses and instructional technic;u'eswof. the programs

>

described re;_':resent successful efforts of some historically black colleges .

»
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C e
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\
and\universities to assist éducatiqnally disadvantaged students to overcome

g !

theﬂmarked‘deficiencies which tﬁey have upon college eﬁtran%p, and, concom-

itantly, to provide them with standard courses at the cpllégevleveh. ThiP\

is no mean task. The examples presen@éd ind.cate what can be dene in such ©

~ -

critical areas as natural sciences, mathematics, and communication skills.

¢ ~ .
> . PR v

' e

. NATURAL SCIENCES AND ‘MATHEMATICS .

‘The curricular modicaticns described here are designed to reduce the

@

~ . ~

- @ . ‘ e ..
student attrition xate in natural sciences and mathematics, to increase the

-

level of student performance in these areds, to increase the numbef of °
- ©

- B -~ -
students majoring in mathematics.and scieaces, and to prepare science and

N >

pathematics majors for professional and graduate schools.

The Xaviex Program. At one of the institutions of the sﬁudy, Xavier
. * * - ’ k] -

University of Loqisiané, faculty répréséntativeé‘Bf‘the deéartmentg,of
bioloéy, chenistry, mathemat;cs and qomputeﬁlﬁgience, and physics and pre-
engineeriné spent an ;ve%age of five hours per week dpring the planniﬁg peri&d
qf their genan profgct (1976~77). They audited each ;thef's courses,
. deéeloéeé matefials for the summer prograﬁ, and planned for modifications in
introducégry—level ;ourses to. provide more support for the underprepared
student. It became appa;ent to the planne;s th;t the much;needed course modi-
fications cog;@ pdﬁ be écq&mplished with Kenan funds alone. goxtunagely,
efforts to secure additiénal{support were ;uccpssfulz in the-fail‘qf 1977,
Xavier Secéme £ﬁé first historically black institution to regeive fﬁgds from .

the Natlénal Science Foun@ation's CAUSE (Comprehensive Assistance to Under-—

graduate Science Educatjon)’ program, Thus, the Kenan funds and pﬁe CAUSE




grant provided the compreheansive support needed by the institution to effect

«

change. in curricular and instructional techniques in mathematics and sciences

v

b4

. ,in a meaningful manner. A brief discussion of the changes effected and the
results of these changes follows. -
AlJ majors in biology, pSycholOgyr medical technology, pre-pharmacy, and

pre«medicine/pre-dentistry at this, J.nstitution are required to take a yeaxr-

-,

long entry-level biology course for science majors. There are no prereg_uisites
.for_enrollment in the course, and no placement exam:.nations are given. All ° -

A denartments, however, require that theix students make a grade of "c" or

» @

better in the course. The entry-level biology course was, modified sign:.f:;cantly.

* It was changed from one semester of genera" biology and one semester of

-~

zoology to two semesters of general biology. Materials for the new course

LY

were developed and field-tested. The development and use of the _special =
materials led to a s:.gm.ficant reduction in attrition in the entry-level
hiology course and outstanding progress, in the performance of the students.

For example, in 1979 and 1980, following the unplementation of the mod:Lfied

biology. sequence, the percentage of students completing the "off-semester"

portion (i. e., in the spring rather than in the fall) increased dramatically

> from approximately 25 percent to more than 50 pexcent. This is quite

significant, since "off-—semester" sections have higher percentages of entering

‘ students w,i.th known academic deficiencies and correspondingly lower chance
of completi.ng the degree program in the sciences. ‘Therefore, the course
R A modification is particularly notewortny for the academically disadvantaged,

the group ‘for whom the development was aimed.

A ) y R

s . - T




In regard to the

percentile rank of the average score on a standardized test in general biology,

~

’

administered in 1979 énd 1980 to random samplings of students upon their

4

completion of the mod fied biology course, moxe than doubled what it was

before the course modlflcation.

Carmichael, Ryan,
general chemistry in ﬁ’published article titled "Cognitive Skills Oriented

PSIzin General Chemis’ ", -

|

3

o

One of the major problems facing college-level science
faculty is how to increase access to science~related

‘career courses for the educatlonally disadvantaged

without sacrificing quality education. This problem

is especially acute in entry-level courses. The most
common solution has been to develop “prep" courses
that_precede the entry-level ones which are.hen taught
in the trﬁdltlonal manner. An alternative approach
is to modify teaching techhiques in entrw'-level cn irses
so that both the well-prepared and the educationally
disadvantaged have a reasonable chance of success.

The latter has been used at Xavier University of
Louisian ¢y @ small predominantly black institution in
New Orleans, to develop a general chemlstry sequence for:
science majors which has proven effective’as measured by
standardlzed testing and student response.

The genérel chemistry sequence at Xavier is conducted

in a quified PSI (Personalized System of Instructior)
f:'o::ma.t.I The modifications .are based on xrgsearch at Xavier
and other institutions. . . that have identified both

the strengths of PSI for educationally disadvantaged
students and also $pecial problems such students are: - .
likely to encounter wi%h pst.l

- &
/ * ’ A -
i .o
.

L . '

J. W. C;rmichael Jr., Mary A. Ryan, ang Arthur Whimbey, "Cognitive

Skills Oriented PSI in General Chemistxy," Journal of Developmental and

Remedial Education 3 .(Winter 1979): 4. . «

{

/ g 6‘;1:1 .

level of performance of the stﬁdents in general, the

‘and Whimbey made the following statement in regard to




¢

+

'rh‘e modified general chemistfy course at Xavier is a two-semestex
sequenoe with separate lecture and laboratory sessions. It consists of two
one-hour leotures per week, one 3-31011:: cognitive therapy-oriented drill
session per week, cne 3~hour Piagetian-based laboratory per wee}c:~ and .
upproxi.mately 20 hours per week of tutorial servzce by a staff person. ‘
Thencore of the course is & handbook® wr:i.tten by three faculty members. The
ha.ndbook is composed of a series of lecture/text modules which contain
objectiyes, assigmments in the textbook, sample problems, and other learning
activit;.es. It mekes it possible to ‘provid'e the basic structure of PSI:
namely, a series of limited, well~defined units. The student'must master
each unit before proceeding to tlxs next. The fxandbook also furnishes the

framework for a number of teaching strategies, such as the retention of

leccures as an additional learning }source for the educationally disadvantaged,

- weekly cognitive the.rapy—orienued, arill sessions to teach both chemistry

content and thinking skills, th'e review of mathematics to alleviate diffi~

culties educationally disadvantaged students often sxpe&:ience‘ in chemistry,

<

the required use of molecular models, special devices dasigned to build N
self~confidence in students, fina]. examinations which demand hign-level

performance but are repeata.ble, extensive out-of-class tutoring, and a

" .
- L)

riagetian-based laboratoxy sequence.v
. ' e N c
As to student evaluation and gerformance, the following Summaxy is

significant. - ' .

® ’ ) .

5 X

2:I. W. Carmichael, Jr., Mary A. Ryan; and JoAnne Bauer, General Chemi-
stry Handbook (Champaign, Ill.: Stipes Publishing Co., 1980).

)

[

*

* *

12



v ‘ 'rhe deé:.s fon to modify teach:.ng techniques in the’ general , -
AL o~ chemxstry sequence For science majors at Xav:l.er in an . o .
e effort to assist the educationally dlsadvantaged has beep B C

L . extremely successful. P P
» ¢ . .o ! ¢ ’ A .
' s « .+ ¥ . 1. 'The average performance of students complet:.ng C b
“ " general chemistry at the University hds inereased T L
N * more than 20 percentile points on a standard mep-- ' S
e ‘ sure of achievement, the American Chemical Society's ’ -

Cooperative Examination in General Chemistry. =«
Fuzthe. the-average performance on this test is’
. now above the- ndtional average (including oppor- . <.
. : 7’ ‘tunities -&o repeat with no réview of tests)--a ) R

) remarkable\achlevement, considering the average T ,
SA'I‘/ACT scores of the students entering Xavier. ‘ ) . |

2

N

N ‘ . 2. The percenstage of students ccmplet:.ng the \ .
two-semester sequence has increased from ' 7 PR
N , 50 percent before the modification to more than
65 percént at present.

L3

,‘ 3., Students in general chemistry have cofisistently k :
. rated the cgurse highly in a university- o ' ’ B
. ’ o wide couxrse evaluation procedure. In ‘
, . 4 ? addition, a departmentilly-administered \
’ P quest:.onna’ire indicateq that 83 percent B |
. of the students liked general chemistry > . .
. ‘ ) even though they felt they worked harder . U
: ‘ in the present course ‘than the,y would have .
' r in a traditional course.” The compensating factor .

. "y was apparently the fact that they felt :
- they also learned moxre than they would have'
in a i::r:ad:i.ti<;:nail.'ccmrsia.3 . . ’

. e « . ¢ P
l The university's pri;llosophy of "standards with sympathy” is dramatically

‘ag

illustrated in a modified general’chemistry sequence that couples high .
. . : ’

[ erecmtren% with mechanisms that allow educationally disedvantaged students
. s L 1

to succeed.  Analytical reasoning is nurtured through the use of cognitive

2 . »

F <« . N %
- . > N ) E) >
7 3 P ] , -
Ry Carmichael, et al., "Cognitive Skills," p. 6. )
q . ., . » bl ac. » .
. . "i R . ,

' -
B
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therapy:and.Piagetian-based materials. (For a detailed discussion of |

- ’

the Piagetian method, see pp. 28-34.) o

° The modifications in the mathematics component of the Xavier project

|
wexre focused upon improvement of the two courses taken, by most stience majors: i
, R . e |
. pre-calculus and calculus I. The Pirst course is a combination of elements
. - |
|
|
\
|
|
|
|
|
|
\

+

from algebra and tyigonometry; the second is both a texminal course for most

4

,science majors and the first semester of a three~semester sequence for a

N
¢ ’

much smaller number of students. " ) . ,

- 3

i . The nathematics facnlty studied the relationship between entry-level ’

o

: « . |

courses“(pre—calculus and calculqs';) and developmental mathematics courses, {
’ L B R N

* J o . ' '. o !w.‘ ' ! ‘

and made major modifications to make certain that they were coiplementary. }

. ; |

\

|

|

. . -

* The calculus I coursé,'whigh is required for most science majors, was - ‘

chénged from merely the first semester of a three-semester sequence to, a

’

s

one-semester survey course 'with emphasis on skills.
S . 4 :
An appreciable degree of progress has been made in reducing-att ition

~

|

|

|

|

. . L0 ? ‘

and increasing the level of performance in the mathematics'phase of the |
Xavier program. *Since a science or math student whose grade is lower than ' l

successfully major in one of these areas, the percentage of students who

complete the entry-level courses with the grade of "C" or better appears

0

. to be a suitable mezsure of retention. 1In yhis connection, it should be

noted that the percentage of students comﬁleting the pre-calculus course

f]

"C" in an entry-level science or mathematics course is unlikely to - ’
I
|
in this program with a "C" or better gxade increased from 36 percent (1977)

-

to 57 percent (1979) during this threa-year span. . |
) 9 & - N

’
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7 ‘e - . e« - - <~ e . EXN
' 'Ustudlent enzdllnent i physics Y8 Towsr iR entry-Tevel courses thah in '« 777

qu .
the other three components of the Xavier program. However, modlf:.cat:mons

were necessary because many students who enxoll in the physics courses ' ‘
. . ' A

although better prepared than those who enroll in the other entry-level -
. M " - . . \
courses, still have markéd deficiencies, especially in problem-sclving I,

-

, . " 3 . . .
skills., Modified materials wetre developed and field-tested for the entry-
level, two-semester sequence in 1977-1979., 1In the spring of 1279, a decision
was made to reduce ‘the number of credit hours for the physics sequence

\

from eight to six. Therefore, ad&itional modifications followed in the

.sumei: of 1979 and in the 1979-80 academuc year to accommodate the change

in wcredit hours without sach.fJ.cing the quality of the sequenhce. The data

gathered during and after the change indicated that significant progress

’

has been made in reducing attrition and increasing the level of pexformance ~
:}n the entry-level physics courses.
Again, it is assumed that the percentage of “students who complete

the physics sequence with a gxzade of "C" or better seems to be an appro-

priate measure of the degree of retentiopn. It is noteworthy that the

bl
-

percentage of students completing both semesters of physics with a grade

[y @

of "C" or better increased from 53 percent (1977) to 73 perxcent (1979).

The level of berformaﬁoe ;‘.or ?:he same pei'iod snowed a 20 percent increase
as measured by the final examination in the second semester of the sequence.
Efforts to f£ind'a national standardized examination for a non-calculus- .

based physics course were unsuccessful; therefore, it was not possible

¢ o, N 0 .
for the physics faculty to compaxe the level of performance of the students

A)




-
=
-

=~ - &6 a national noxm. It is significant to note that changing the physics

sequence from eight semestef hours to six semester hours did not decrease
2 .
the level of performance of the students in either half of the gourse. "

& ) o B . -
. M )

The handboc?k which servesz as the core of ~the entry-level chemistry
courses was previously ment:.oned. Handbooks” have also been developed /(and
pu.blish;ad locally) for =ach of the othex three areas of the Kenan progect
(bioloyy, mathematics, and physics). These ‘ha.ndbooks COdlfY objectives,

3 . provide sample problens, contain sample tests, and provide extens:.vé guidance
to students. Laboratory manuals have been developved for the biology,
cl}emistry, and physics areas. All of these manuals contain components
of piagetian-based “"learning cycles" design‘eh to promote 'general problem~
solving ability. An entire sequence of such materials in chemistry has
been develoéed and published.

The student enrollment in the four éarticipating departments (biology,
chenistry, mathematics, physics) increased from 138 in 1975-76, the
acodemic yeat prior to the initiation of the Kenan profject, to 464 in

1980-81. '.I.‘h.}ts phenomenal increase of 236 perceut— places OXavier among ’

, the top few institutions in the nation in the number of black students

with declared majors in the sciences.
A unique feature of the Xziovier program is the mechanism it provided
' for four departments to work ac'.:ross departmental lines, to exchange ideas,
to evaluate the effectiveness of various techniques, and to implement

si‘m'_l.leu:.~ activities. The program also provided a facility--the Alterrate

11
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|

|
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Pathways Learning Centex--in which the four departments could offer special
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support for the underprepared student. (For a description of this facility,
see the section entitled "Learning Centers.")
The North Carolina Central Program. A major thrust of the Kenan project

)4
at North Carolina Central University (NCCU) was the develdpment of a modified

entry—level‘mathgmatics course for students majoring in the sciences. At the

outset of the project, it was the consensus of the planners that the quality

— ———of science courses and the level of laboratories and research activ%ties at

upperclass levels at the university are limited by the students' lack oﬁ'
computational abilities, their lack of familiarity with the methods of

applied mathematics, and, in genexal, their prejudice and reluctance toward .
the quantitative language of science. The fact that most of the students, in
spite of prolonged exposure to math courses, were not acquiring the necessary

skill and literacy convinced members of the faculty that an alternate path

leading toward basic competence in mathematics had to be developed.

xd

‘There was an obvious need foxr curricular changes which would. lead the
students to the level of calculus and beyond in dealing with more advanced
topics of their disciplines during their junior and senior years. There was

a¥so a need for a new approach which would allow teachers to accomplish their

" 'godls of both emphasizing the applicability of calculus and upholding a

certain standard of mathematic integxity." Therefore, in the fall of 1976,

two members of the mathematics facultbeegan considering possible aléérations
of the mathematics curriculum that would be consonant with the aforementioned
goals. As a result, a unique course was introduced which would be available

to any student demonstrating a proficiency in algebra roughly equivalent to

Lo




b4

- fundamént;al theorum of ca%culus. The textual materials adopted by the

intermediate algebra. The plan was ‘to cover the absolutely essential
/\

notions from algebra and gnalytic geometry rather quickly and then to

Pl

introduce an int&itive/tréatment of integration, differentiation, and the

» »

,teacheis for this informal study of calculus had already been prepared by

f:lducation Development Center, Incoxporated, under the National Science
Foundation-funded Project CALC (Computer and Laboratoxy Calculus). Three
preliminary modules of these materials had been published i; July 1974--one
on differentiation, one on integration, and one on relating differen@iation
andaintegration. The modules had been tested in 30 schools with favoiable‘
reviews, and in July 1975 the second editions had appeared.

The next problem of the mathematics faculty was to bridge tﬁe ?ap
between the l;ighly intuitive, ;:Lnformal approach of the CALC treatment and
the more formalized notion of calculus.‘ The faculty had already ag?eed
that the modified course would be a two-sefiester sequence and that it would
carry five creliii; hours per semester. Upon completion of this sequence, any
student who needed to pursue further study of calculus on a more rigorous

&

basis would be expected to take the usual calculus sequence. Biology majors

©

and some chemistry majors would not be required to take any further mathe-
matics courses beycnd the modified sequence. Hence, there was a need to
include a great deal more than intuitive calculus and, at the same time, to

continue the spirit of the CALC materials to some extent and in some form.

-
.

To meet this need, a course outline for the modified program was prepared to
include rules for differentiation, techniques of integration, calculug of

-

transcendental functions, curve skeéching, and ordinary differential equations.

13
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By the spr ing of 1977, some interesting ideas and a reasonably promlszng

alternatlve for many of the students had emerged. The alternatxve was a
. ° b

<~

Pvercoming their mathematical difficulties. The sequence has been offered

ontinuously since 1977. As a major thrust of the Kenan program, the mathe-

|
revised mathematics sequence désigned to assist underprepared students in ’:1
tics project has produced an appreciable degree of succegé’in moving stu- -
dégfs into calculus and differential eqﬁations. I
., Some noteworthy.imprégsiohs as to the effect of the mathematics project
we%e related by the director of the Repan program at NCCU in a report to the
s;dthern Regional Edﬁcation Boérd; The report indicated that student grades
were higher in both the first and second semester of the modified mathematics
couxr é than théy had been in the traditional math course; class attendance 3
~was etter; and general class "attitude" (as measured by willingness F; par-
;ici te in class discussion§ and other'inﬁhngibles) was better. The students'

test performances have reflected improved ability to work such ?aPplication§"

problems as exponential growth and decay, center of mass, maximum-minimum, etc.

LY
-

The reﬁprt also indicatéa that individual students have done very creditable

#

woxk_on! speclal asszgnménts in the course.

et e

Om - _— e . RS St s e s

————— e — - v

Interdepartmental relatlons have been ,significantly improved; mutual
concern énd helpfulneSs by the mathematics and science faculties became quite
1

evident ag e project evolved. This spirit of increased interdepartmental
\ (
cooperaticn has also been very beneficial in the development of the second .

\

phase of the Kenan program at NCCU-~-computer~assisted instruction. For a

discussion pf the computer-assisted instruction project in the Mathematics

\

-\\
Learning Center, see pp. 42-45.

v
i
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Tuskegee Institute. The overall goal of the Kenan Science Project at =~ F

OER ’ 4 . .‘
\
|
|
\
|

Tuskegee Institdte is not oniy'to increase the number of s;udénts who choose
to major in the basic sciences but also to increase the number of students

who.successfully complete the requirements for the Bachelox of Science degree C .

in their chosen areas. Empha51s is placed on the dlsclpllnes of biology and

-

chemlstry
The general plan fox accompllshlng the goal is two—fold first, to

a

reduce theé rather high attrition rate of,freshmen who enrollﬂas‘declared
majors in biology aud chemistry and, thus, increase the number of students

who will ultimately complete degree requirements in these areas; and secondly,

4 v

to attract students who enroll initially as declarea rajors in non-science
2 k]

fields into biology and chemistry and, thus, to increase further the pool of

N

> .. |

potential ¢andidates for degrees in these areas.’ _ ' |

In implementing the two-fold plan, three innovative, entry-level courses -
. - 0 oo ' |
have been introduced--two in biology and one in chemistry. The courses are

\

not designed to replace Eraditional ones, but to provide adequate preparation '

for them. They are .designed for the non-science major and also for the stu-

*
o

. dent; who is inclined toward a science major but lacks the basic preparation

\

|

|

- !

for successful performanCe “in the traditional scierce courses.” Tt -should be-- «————W
|

|

|

B

emphasized'tﬁat the three entry-level courses initiated in this project are

not remedial courses, but courses which focus upon a different population

-

of enterlng students. The primary focus is on human biology and the . ¢

intexrelationships among cﬁemistpf, biology, and physics as scientific

-

2

disciplines in the structure, function, evolution, and ecology of any organism.

&
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Emphasis in the three courses is pIaced upon student motivatioﬁ To
; . this end, special course materials aresselected and innovative instructional

\
[ :
L methods are employed. With a v1ew T d developing the inguiring nund, .
A . ~
[‘. . ’ e o
| 1nstructors encourage actiVe and widespread student participation in

|

|

\

|

\

LN <"

discuSSion. The purpose is not only to provide bagic preparation for collegex

? “level _courses in biology and chemistry, but also to stimulate more interest
T "in these sc1ences and in caresrs based upon them, and, finally, to enrich

the general educational backgr;unds of students regardless of vocational

" preference. In the process,.a sxgnificant romber of‘students ha;e been , ”’4',-T

attracted into the basic science areas and the allied health sciences as majors

E

* since the initiation of the Kenan science project in. the 1977—78 academic
year. The rumber of students graduating with the Bachelor\of Science degree ' !

-
s

has steadin increased. - S ) - .
‘g - : .

7

As a component ‘of the science project, a Test and Examination Skills
Development Pxogram yas launched in the first semestex of the 1979-80 aca-
demic year. This progran is an eight—neek course offered in both. the fail
and spring semesters. 'It consists of concentrated instruction focusing on

techniques to aid the students in building test—taking competencies. The

¢ -+
o e e e e e . o n e e nt e s s -

course is'organized around four instructional modules. Reading ComprehenSion,

2,

H

Analytical Thinking, Vocabuiary Building, and Test-Taking Techniques.

Al &

Past experience has shown that mastery of the subject matter, particularly
in the basic sciencesé while extremely 1mportant, was not enough alqne to -
insure that the students would perform well on the standard examinations for

»

ddmission to graduate and pfofessional schools and the standardized

MY

~ *
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examinations requlred for llcensure by the numexous allled health professlons
certlfylng boards. The students must also have mastery of the testlng

technlques used ln such examinatlons.

. To further enhance the’ quallty of 1nstruction in the basic sciences at
Tgskegee,,tne Kenan s:tenceJCenter was developed. (See the sectlon titled
“Learning Centers" for a'HEScript{on of this Centexr.)

Jackson State Unrverszty, The Kenan.program at Jackson State Univer-

-

s1ty is devoted prlmarlly to mathematlcs, w1th a major goal of generatrng

o . Kl

a flow of more studeuts to.the upper level of this d1sc1p11ne so that mathe—

- - -

matlcs requlrements of various sc1ent1f1c areas can be met. The program also

1ntends, as a d1rect by—product, to increase the number of science-oriented

B R N - . - Y .

’ Omalors at the unrvers1ty.~ = : .

i Durlng the l970s, 1t became ev1dent that each year more and more students

L4

were enterlng the unlversity who could not exercise many of the basic compu-

QJ} -

tatlonal skills. The 1nxt1a1 phase of the Kenan program, therefore, 1ncluded
the development of an acceptable method of utllizing test scores anpd othtr

pertinent lnformatron for placement of the entering students in the mathe-

s

matics courses., Proper placement was essential. To achieve effective

s
+ , i

A

teaching and‘learning, the backgrounds ¢f the students must parallel the
Q . . . * , k] - . . .
contents. of the prescribed courses. Thexefoxe, in the fall of 1978, a

_ placement plan‘was effected at the university which permitted the assignment

L s ®

of students to entry—level mathematr.s and algebra courses in accordan

‘e

with their scores on a national standarﬁrzed test and an examination prepared

Ky

by faculty members. Tho personal interview was used as a final placement

«

_ instrument in cases of doubt.
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A lz.st’ of competencies to’ be attained by the students in each J.nt.roduc-

3 «

tor_y Course was made. The content of each course was then mod:.fied in

. " \a .

”; consonance with the part:.cular competencies involved The rev.msed c0ntent

i
Lo . -

of each’ course d:.ffers from the ;previous content in that it is geared moz;e

toward those ‘students who enter the um.vers:.ty need:.ng éxtens:.ve work in the
Kl

ba.::.c arithmet:.cal sk:.lls and/or the basic algebz:an.c sk:.lls. Students are

s

prov1ded w:.th cop:.es of a glossary. of mathematxcal terns w:.th concrete mode]:s_
des:.gned to increase the pe.rcept:.on of mathemat:.cal concepts and ideas.

During the tall of 1980 with the a:.d of the’ Kenan grant, the Denartment

) of Ma.themat:.cs -embarked on its first venture in the use of self-paced
competency-based :.nstruct:.on as an opt:.onal method in the del:.very of its .
. R & -

educational Services.;

-~y . N

Although a large number of the students who entér the um.vers:.ty are

’

unable to exercise many of the basic mathema._t:.cal skills, these students vary

»

”,

greatly as td waich skillu they lack. Because of ‘the limited t.:'ufxe available
and because students should not waste time on gkills they already have acquired,
— the mathematics faculty decided that something should be done to accommcdate .. ‘

individual needs as much as p'ossinxze. Thus, a plan for self-paced instruction
o in the basic skills vf arithmetic w".as adc;pted{ It was restricted to the first
course in the mathematics cu;:riwculum--‘Basic Concepts of‘Mathemati‘cs’ (Math 101).
).n the se]:ff-paced L;rogram,‘winventory ‘tests are used to diagnose gen.eral.
dirficulties. Following the inventor;,‘r/ tests, the students ‘work on modular.

exercises directed to development ofr needed skills, as det erm:.ned by their

-

N test scores. The inventory tests a.re keyed to the exercises. The students

-

.



_as-time allows. If a studenggcannot follow the exampl:zs independently, he

PS

may take as many tests and cdmplete as many exercises during a given period

e

is given'help bj either .the instructor or a student assistant from the Kenan

N

ﬁathematics Laboratory. (This laboratory is described under the heading

-~ S
¥

“Learning. Centers.") ‘ : o \

The students in the self-paced mathematics course are given the following

instructions in a handout:

The class is self-paced. This means ‘that the work is up , :
to you! You will be expected to learn by reading the
assigned parts of the book and by working the problemsl
The class pericds are to be used mainly for checking youxr

. assignments. The teacher will be in the classroom to ] |
help you; if you need help. There will be class periods o
designated for review, at which time the teacher will . *
employ strategies designed to enhance the materials )
covered in the module. After the review, a test will
be given on the materials covered in the module.

Students must make the reguired score for each module

in order to move to the next module. :Any student needing
to take a test over for a given module will do so at a time
that will ke designated on a make-up schedule.

fou;must’tiy very hard to passsthe tests in the time frames e
given. " .. N

Each module will have a set passing score. A student will X
have to obtain at least the passing score on each module

and complete all modules to pass the course. Fox some

people, this class offers too much freedom. ~Xt bécomes
too easy to let mathematics slide. No one will be "on your .
back" to do the work. It's all up to you. If you think

" this approach is not for Yyou, then check with the instructor
to see if you can transfer to a regular lecture class.

a

-
>

2

graphed handout, p. 1.

~

i
|
J
|
|
|
|
1
|
|
1
dcourse Description, "Basic Concepts in Mathematics-;Math 101," Mimeo- '
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To evaluate the effectiveness of the selfbpaced instruction as compared

to the ‘usual method employed, a member of the mathematics faculty developed

/

/
an ob3ect1ve measurement instxument When this 1nstrument was first admenis-

texed to the aggregate ‘self-paced group and two adaitional classes (taught
-1

/’ by the 1ecture]method), the following results were obtained ‘
4 ' i : Mean Score
: , éelf—paced:Group 20.8
/ Standard Class I 18.375
/ *  Standard glass Ix 18.6
/ . '
/ It should be noted that the students in the self-paced group scored
11.6 percent better than those in Standard Class I and 10.2 percent bettex
’ than those in Standard Class II. .
In addition, it is noteworthy that, in the spring semester of the same
" academic yeer, the results of a pre-test and a post~test administered to two
sections of the self-paced class showed significant progress.’ The pre-test
. "and post-test were equivalent forms supplied by the publishers of the textual
maLerlals.
i+] N B o *
° Pre-Test Post-Test
Mean Score Mean Score
Self-Paced Class I 14.625 20.125 ‘
Self-Paced Class II 13 21.75
e e~ Aggregate" — - 14:08" = 20767

L)

These figyres reflect a 37,61 percent incréase for Class I, a 67.31

' percent increase for Class II, and a 48.8 percent increase for the aggregate.

COMMUNICATION SKILLS

In the college student population in which weak academic backgrounds
are evident, the most obvious need is for improvement in cormunication $kii1$3

i
‘ . L

20
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|

; The minute the student speaks or writes, the listener or reader becomes aware
. .« . . ’ v/ . b

' of the strength or weakness of_ kis or her communication skills. .At the

heart of college teaching and leaxning is the need for high levels of skill

”

in reading, writing, speaking, and listening. In the 1970s, as a result of

- - ‘

declining test scores and a general perception among the population that the

schools were no longer prcviding students witn adéqhate ve.»al skills, national -

EY 1.

- .

concern was transformed into mounting demands for a retukn to basics and fbr

.
~ ¢

_.the development of meaSurable basic competencies in students. :

. s Minority students have alwayszteen woefully served by the_dominant cul-

o

ture in the educatlonal system, however, their plight during the curxent ,

sy

national literacy crisis has greatly worsened Today, many Qf these L. ' ‘
educationally disadvantaged students enter college so poorly equipped verhally
that they cannot write or speak in complete sentences or listen to the

spoken word and/or read the written word w1th a reasonable degree of comore-‘
'hension. College English departments are faced with the challenge of teaching <

-

these students basic communication skills while at the same time txying tc

4 .

maintain the integrity of college-level English courses.
. PN 9 .

. '

Florida AGM University. One of the colleges, Florida Agricultural -
* \

- 2w

e ... and. Mechanical Uniuersity, in recognition of the crucial need to 'improve

student competencies in ora’ and written communication, developed an

Jn v

interdisciplinary progran in reading, writing, and speech, with the aid of

*y

a Kenan grant administered by SREB '

.

The program began as a pilot course for some 60 students in the fall of

le

1973 and expanded, during_the grant period, to a univexrsity-wide prdgtam o

- —_ ]
%

- ~
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‘serving hundreds of students each year The program is student-centered. ,

neo

The aim is to begin where the students are and permit them to proceed

. toward their goals at their own pace. There is great emphasis on transfers

of 1earning from one academic area to another. The course in.reading,

o

speaking, and writing is offered in an interdisciplinary fashion five days a

week for two successive quarters to students who are deficient in communication

( »

skills when they enter the university. (The traditional classes meet only

| « ¢ L

three days per week.) The irterdisciplinary course is team-taught, with each

instructor assuming responsibiility for his or her own specialty. The pgogram's

]
emphasis on the transfer of the three skills to other academic disciplines

has influenced instruction in communication throughout the beneral education

program at the university. .

The curriculum matérials for the course include modules predicated upon

A

othe interrglatedness of the threeqskills: These instructor-designed modules "
have been periodically'révised as interactions of the teaching—learning
process have indicated the efficacy of the changes. BAnalytic instruments
have been used to evaluate student woxk®in the course. Individualized
instruction is provided through a writing laboratory and through open con-‘

ference days on which the students are given opnortunities to discuss their
» o
problems informally with their instructors.

¥

This cooperative teaching project has resulted in the development of

a considerqble body of classrcom-tested materials. The instructors qave
been challenged to investigate areas beyoﬁé}their individual fields of

specialization. Faced with the commitment to help each stuaent at his or her

-~

r




L] ~

level of need, the instructors have constantly developed both materials

and methodology with which to aid students requiring special instructional

‘
strategies. ’

o

The director' s report evaluating the pro:;ect at the end of the five—year

Kenan grant period stated that two instruments had been used fbo measure the

&

effectiveness of the interdisciplinary course: a student survey prepared

by the staff and administe:ed at the end of the sequence to test the affective e

*

domain and alternate forms of the McGraw-Hill Basic skills Writing Test
(used as a pre~test: and pdst—test) to measure the cognitive domain. The

. report indicated that, by and 1arge, the students gave this course a high
xating, In the surVey, the students reacted more positively than negatively

to items pextinent to the interxrelatedness of instruction, the classxdom

]

v presentations, the q,peration of the laboratory , and the emphiasis upon, actual

learning material. It Should be noted that the major focus of the sequence
g 9

is précisely upon these areas. A majority of the students showed positive

.

improvement in post-test scoxes relative to pre-rest scores as measured by

v
¢

the McGraw-Hill Basic Skills Writing Test.

Virginia Union University. At another inst:.tution, Virginia Unibon

Ly

University, a successful progranf in teathing communication skills through

the various disciplines was developed.

~

¢ The program is a concentrated effort to fulfill with increasing exper—

tise the university's declaration of commitment ". . .goed teaching and
D . -
enlightened guidance were, and still are, the institution s primary concerns.

That the student will develop the knowledge, skills, and attitudes for

<

23
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enriching his'own life and that of the community in which he will serve

f 1
remains the generating force of the total academic endervor.™ The communi~

-

"cations skills program seeks to fulfill this goai by providing knowledge, °

upgrading skills, and laying the foundation for productive attitudes toward

1

self and others through listening, speaking} reading, and writing.

"In 1976, members oE the English,faculty began to search for more creative

t

solutions to the problems in writing which seemed to exist from the entexring

freshman to the graduating seniox. This general observation, along with

-

Statements they noted in some professional publications, led to their

conviction that the student's writing skill would advance little without
’ !

either parallel or prior attention to readlng improvement. Their furthex

problng, sPurred by other discoveries, suggested the planning.of oral/aural )
experlences as a dlagnostlc tool and as a means of structuring immediate,

neéd-based teachlng-learnlng actlvltles. Further deliberation indicated

‘the feas;blllty of usxng models of°wr1t1ng which have general readexship

’ L]
appeal but which are easily subsumeg'under headings of social science, natural

science, arts, and humanities. This was the genesis of ideas that culminated

' .
in the launching o% an innovative program at Virginia Union titled "Teaching

-

Communiéation Skills Through the Disciplines."

The program is'predicated upon a unigue v1deotdp1ng design in the teaching
of communlcatlon skills. Through-v1deotap1ng, oral skills.are developed in

preparation for writing. The student is expec%ed to demonstrate ip his

Writlng the knowledge derlved from the oral reading experlences plus the

classxoom 1nstruétlon, discussion, and analyses. Since the institution of

» Iy
.
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, @
student's college career. \\

Q

the videotaping instructional technique in 1976, thousands of student video-

tapes have been made, reviewed, and analyzed in a specially equipped video

v

R I
laboratory. The‘recording~listening booths in this laboratory are in con-

?
stant use as the students record, play back, analyze, and evaluate their
video performances to assesg their progress in developing their communication
. . \
skills. However, the final evaluation of each student's videotape productipn

is made by the instructor in ahlindividualized session with the student.

c > v

After discover‘ng the effectiveness of enriched, structured, oral
\

' \
experiences as essential to the teaching of writing and the often dramatic

- \
. N , .
gains weaker students make through su?t experiences, the planners decided to

delay the writing activities in the pilqs course and to focus attention

intensely upon the various aspects of oré;\communication. They Jecided to

<

teach the students first how to cope with ﬁhe printed page phonetically,
N -

syntactically, semantically, analytically, and interpretively. 'Intensive

\
instruction in wrxiting was postponed until later\in the semester when oral,

in-depth experience had formed in the student's miqd a seedbed for growth in

\

writing competence. The Kenan Program planners were of the opinion that this

strategy would lay a better foundation for readingtand Y?iting throughout the

o

The pilot course, launched in the 1976~77 academic yeéh, was successful.

At the end of the year, the 100 students enrolled in the cougéﬁ\performed
[4 ' ’ \\
only marginally better on a standardized basic writing skills test; but

in the holistic essay evaluation, in the "best papers" category, they

\
performed almost twice as’well (40 percenﬁ vs. 22'bercent) as the students

<»

[}




who enrolled in the traditional freshman composition progxam, In the second

| year, there was a substantial increase in the numker of students placed in

L]

o
the spécial course, and a substantial increase in student scores on the

standardized basic skills test as well as a phenomenal degree of iniprovement
in student writing. Emphasis on orality as a diagnostic and developmental
tool proved to be an invaluable component in,thg teaching-learoiné process
in the communication skills area. Therefore, in the third year, it Qés
decided that the procedures and technlques developed in the pilot courSe
would be used to teach communicatién skills to all of the students in the
freshman Englioh composition sections and in the sophomore humanities

|
|
|
|
|
|
|
sequence.
‘ The modified program opened avenues of cooperation with the various
disciplineo beyond the traditional referral to the English department for
‘the mechanics of term papex writing. The faculty and administrators partici~-
pated in acticn research seminars, workshops, and conferences to become better
i acquainted with the importance of scientific research in improving instruction.
; They identified specific communication skills needed by the students. They
recognized the need for scientific information to provide the basis for
- decision making and for the solection of effective activities in wgich
‘students would learn and use language for increasSing their competencies in
general communication. .
As a result; the students at the freshman and sophomore levels at
VirginiarUniod now t;ceive instruction continuouél¥ in both the receptive ~
andvexpressive okillg. In this connection, emphasis is placed oh the following

o~

skills.
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A. Recép;:ive Language Skills
1. Listening--courteously, attentively, and critically.

“ 2. Reading--comprehension, rate, word study, critical K
) analysis, contextual clues, -inferences, and relation-
- ghips. !
B. Expressive Lérigua.ge Skills
X. Oral Reading—-articulatidh, pronunciation, proée

. rhythms, phrasal groupings, patterns, coherence,
. and cadence. . ’

-, 2 Speaking-~-group and per'so‘ﬁ-to-person interaction.
3. Siritihg—-clafity, cohefence, and organizatione
For individu?lized help w_ith _wi'iting problems ,‘ syude;xts are referred
to the Writing Resource Cente¥. This learning center is staffed by a full-
time instrué‘tor: and several student aSsistaflts. The ,classroom teachers and
the learning Ice,nter staff work cooperatively toward meeting individual
student negds. (See pp. 49-51 fpr' a descriptic;n of the Writing Resource
Center.) 2 | : L
The‘stud.ent populatiox: that this institution sexves is ger;erally weak
in communication sk}lls upon entrance to college. It is. typical of most

student populations sexyed by hiét'orica;l.ly black institutions today. The

communication weaknesses seem to stem from a persistent pattern of neglect;
3

‘ i
howevexr, upon college entrance, many students will respond rapidly to carefully

&

planned, painstaking instruction geared to their needs. The success of the

" 4
Kenan Program in teaching communication skills through the discipiines attests

v

2

tiveness of this program.

¥

!

to this fact. There is a wealth of evidence on file in support of the effec~
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PIAGETIAN-BASEﬁ IkSTByCTIONAL TECHNIQUES
‘ The theories %f Jean Piaget, the Swiss epistemologist, are gaining

considerable attention amony Amexrican psychologists and educators today

after several decades of scant recognition. Piaget's theories of'learning

°, were based on his ensive work with children, including his own. SOme’

< -
. )

of the problems that ollege students have with abstract reasoning have
’ ; sent professors back t?_the theories of Piaget for a closer look at his

Y ~ \
" Growth of Logical Thinking from Childhood to Adolescence, as well as his

other woxrks. Two areas\bf particular significance have been identified:
the structure and operations of intelligent behavior, and the sequential

stages of development. \

\
-

s . Briefly stated, Piaget argues that intellectual deveiopment is

L \

adaptive behavipr that results from the need of the organism to achieve

'dynamic equilibrium between rtself and its environment. This is a life-
N . .
» ) \
long process known as "self-regulation.” Piaget has identified four stages.

3

' thrqugh which an individual passes as he develops from infancy to ﬁaturity:

[

(1) sensorimotor; (2) preoperational; (3) concrete operational; and

.

(4) hypothetico-deductive or fdrmal operational. In recent years, some

educators have claimed that the last two stages have relevance for coliege— T

-

level instruction.“ The individual in the thixd stage (concrete operational)

~ appears tolhave a coherent and integrated cognitive system by which he or
she’ can structure the past in terms of the present. As development proceeds,
AS

individual actions are organized into systems of actions with structural

properties. At scme point between the ages of 11 and 15, the concrete stage

rd
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should give way to the fourth stage (formal operational). However, the . ﬁi*
performances of a laxge majbrity of the freshmen at the histor1ca11y black

colleges and univer51ties 1nd1cate that they have not made thls transition ,

e

by the tims they arrive on camnus. College courses in such areas as the ) £
sciences-and mathematxcs require the exercise of problem—SOIV1ng ability
(Piaget 8 fourth stage-~formal operational) The failure of students to ‘

develop problem~solving ability increases the attrition rate, especially in
the sciences and mathematics, and severely restricts career choices. o

Xavier Univers1ty s Project SOAR in Chem;stry; The answer of one of

the institutions of this sfﬁaY‘“xavier‘Unxversity, to the problem of attrition
and career determination in the sciences,and mathematics is embodied in a
project called éOAR (Stress on Analytical Reesoning)aas a conponent of the
Kenan écience Program. The project‘was initiated at Xavier in the snmmer of . ’
1976 by the director of the Kenan program (a professor of chemistry) who
was aware of‘the success that a handful of dniyersity professors had achieved

in their classes with instructional techniques based. cn Piaget's‘theories.

[ 4 N N . .
The Piagetian-based programs that were' attracting attention included the

development of “learning cfcles“ at the University of California at Berkeley; |
ADA;; (Accent on Developing Abstract Processes of Thought) at the Universit§ . J
of Nebraska; DOORS (Development of Operational Skills) at Illinois Central '
College;}the Cognitive Skii;s Program at Essex County College in Newerk,
New Jersey; and STAﬁ (Steps to Abstract Reasoning) at Metr,politan,State
College in Denver, Coloredo. A detailed description of éOAR is presented in
the section of this study titled."Outreach to High SchoolAStudents and

1
Teachers." s .




Encouraged by the success of SOAR in 1976, the chemistry department

' of Xavier began inunediately to devise laboratory expermen.ts for sc:.ence
' ‘ 'S . 3 :“‘;n'
‘ majors similar to those in the SOAR. project A full two-semester sequence ‘

i L

$0f experiments in the le:-arning cycle format was developed This sequence ‘

R has been in use’ sinCe the fall of 1978.

e Piaget says ofj, the individual operating in the fourth stage of |

N

! development: - © - 0Ty L
'{, Do . {He or she) can now reason on Hypotheses, and not o o
. . only on objects. (He‘or.she) constructs new opex- . )
| - " ations, operations of propositional logic, and not
’ simply the operations of classes, relations, and ‘
| . numbers. He attains new structures which are on
‘ the one hanc combinatorial, ' oorresponding to what
o ’ mathematicians ‘call lattices; on the other hand, - ', -
. more complicated'group structures. At the level of .
; A ' concrete operxations, the operations apply within an - ‘ 4 T
imnediate. neighborhood; for instance, classification o
s~ .. " by sfiécessive inclusions. At .the- level of  the o ;
' " . combidatorial, howeve,r, the groups are much more N
fobile.3 .

) o Frequently, the educationaily disadvantaged college freshman has not
¥ ° N v e kY

’ "had -enough' experience at the formal operational level to enable him or

hexr to engage in the self—regulation required to integrate and internalize
v . ‘

|
o the scientific information thfust upon him or her in.the entry-level courses.
The problem that confronts the professor is often pedagogical ra.ther than a

reflection of the student's 1ack of academic ability. Accov'diqg to Piaget,

?

as the individual p,rogresses through definite stages of development, there
2

is a 1imit to what he or she ig able to comprehend in each stage. Only

-

upon reaching the highest level of 'development does the individual acquire

sRichard Ripple and V, N. Rockcastele, eds., Piaget Rediscovered (Ithaca o
N. Y.: Cornell University Press, 1964), p. 8. ] \ e

%
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. fh . the ability to successfully engage in. problem-solving w:.th abstract cons:.der- -

. ations of possible solutions, according to the relationships between the

N

I e,x./ements ‘of the problem. 'I'his type of Qz:oblem-solver can use logical

’ \ » -,
' analysis and combinatorial expermentation. He sees reality as a subset

2
PN [y

IS

.- :v}h'ich paves the way and provides the content. '
The contemporary Piagetian programs present students with concrete

’ . data but only to help them draw conclusa.ons and test those conclusions by ¢

discussion and in the laboratory. For example, the “learning cycle" develogegl

at the University of California at Berkeley has three phases- loration,
. ] which begins with empirical data; invention, wh:.ch calls for expermentation

and analysis; and application, whieh requires further experimentation,

C analys.x.s, and refinement, and which allows the student to draw conclusions.

4 ""

~

'i‘he Piagetian-based General Chemi.stry Laboxatory Program for Science Majors
at Xav;ex is predicated upon the three phases of the “learning cycle" which
had previously been used successfully at this institution as the format
; for Project SOAR. ’ s
c In the first phase, exploration, the student is expected to interact
'~ with concrete n;ater,iels to acqini.re informati:én about a given chemical or
physical systen with- ninimal guidance. He is inen no theoretical intxo-
‘duction or infomation about what relationships to seek. He is allowed

. h % g > .
to make non-dangerous mistakes without interference from the instructor,

. € f
who seldom attempts to eliminate extraneous factors' (and often puxposely

introduces them) .

o

-o -
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L
}
t - . ; - a ' ’ -
i&f‘ R ) %‘ . In the s"econd phaee, invention, the atudent is asked to analyze tne
t | "'data ‘that he gathered during the first phase. His analysis might include,
{ as appropriate, seek:[hg relationships bhetween variables, making generalizations,
l constructing graphic presentations, and developing an empirical equation.,
l : 'I'he instructor asks questions designed to gt..ide the student to a 1ogicaJ.
[ analysis of the data. He refrains from telling the student merely*to verify
i a known answer. In 80 doing, he does not discourage investigation of

ﬂ chemically unimportant relationships, but, instead, encourages further
investigation to determine what other relationships might exist. Students
are encouraged to work in pairs or groups in the invention phase. At the
‘beginning of this phase, thexe is usually a short discussion of the data,
led by the instructor, which is intended ¢o suggest possible considerations ‘
‘rather than to provide answers. . . N

In the thirxd phase, applicdtion, the student is expected to extend
the basic concepts from the second phase, invention, in’ an appropriate
manner._ 'I.'his might include making predictions based on the concepts,
conducting student—designed e.\eriments vwhich test the prediction, or
(occasidnally) using self—designed experiments to investigate an area
ciosely related to one perviously studied ‘
' In most general chemistry programs, lecture precedes labora.tory. In

this Piaget—based program, the 1aboratory experiments precede the lectures.
'L‘his technique implements Piaget's theory in that it introduces concepts by

way of concrete experience in the laboratory and increases the chances that

students, particularly educationally disadvantaged students, will understand )

¢
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,them. Students understanding of the relationshi_:_) bé%veen conqrete exper-

> ience and the theoret:.cal concepts is further developed at the beginning of

L

the lecture period by a brief group analysis of data similax to that collected

-

previously in the 1eboratcry; ' '. ,; >

All of the sections of general chemistxy laboratory at Yavier have

nsed the "learning cycle” materials since the fall of 1978. 'I.‘he decision
to change completely to this program was made after it was noteo that all

available evidence suggested that both low- and high-~ability ‘students would
benei'fi-t from it. ‘ o * . ¢ l

¢ North Carolina Central University s Physics Project. One of the

) science departments at North Carol:.na Central University (NCCU) also -
. subscribes enthusiastically to Piaget's theo.v;y of intellectual development

as a functional way to teach science, This department (the Department of

Physics)h offers a Piagetian-type co_urse\ titled The Language o? Science
(Physics.J.Zl) as a scientific experiénce for liberal arts, non-science majors.
After observing that most of the l:i.beral ‘arts students at the university
,are still concrete operatignal, ;nemhers of the faculty'of the Department of
Physics decided that they should develop courses and materials suitable to
their s'tudent-s and not. simply "water down" existing materials and approaches.
Consequently, they developed a special physics course in which the focus is
on the intellectual procedure that the students myst follow to reach the ’
formal operational thinking that is proper to science. Carefully chosen

. steps lead the student from a concrete operational mode of thinking to a .

-formal operational mode. - N




4

@

. course, the discovery approach is ‘'used. The students’ (discoveries become

'J.;'he conrete thinker may be quite -capable ofounderstanding the things
he or she has experienced in an experiment, bnt is not ableé.to handle the

genaralizations derived frcm that experience. Therefore, in this special

the basis for abstract discussions of important general principles. *
In the course, the student is given no outside information which has °

to be presented _formally. Rather, all ;Lnformation and data used in class .

are based on the student's observations and ineasurements, and all conclusions

are developed by the studehts with the help of their classmates and suggestions

from the instructor. This approach makes it possible for the concrete thinker

" to relate all of his or her: work directly to personal experiences. It alsa

]

gives the student a much better understanding of the usefulness of the

~ scientific method and the validity of its con‘clusmr. than would a neatly

packaged formal exposit:i.on of the subgect.

A course manual has been written and published locally whi,ch cont%ns
both home assignments and laboratory, assignments. Calculato‘ﬁs are
available for student use. Inl addition, s@me computer-assisted learning

experiences are provided,

k4 -

Some of the topicg co\(ered in the modified phl;sics_ courses are: (1) A .
Case Study of the Interrelationships between Science and Society; (2) The -
Tools of a Scientist; (3) Functional Relationships; and (4) The Idea of

Enexrgy. B , _ e

w

Ors
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NEW COURSES . o , _ '
In addition to the modified of;‘.erings ; some completely new courses have

been generated by the Kenan programs. 'I.'wo examples of such courses are

Literature of Science (Jackson State University) and °~1entific Instru-

mentation in Biology, Chemistry and Physics (North Carolina Centxral Unir i

. ) V ’ . : ” ‘,' . 8- »
vexsity) . ) . , PR RS

‘ o “

Jackson State's Literature of Science Cc;urse. In January 1979, a

o Rase

humanities course entitled Literature of Science was introduced as an

interdisciplinary enrichment feature of the Kenan Mathematics Project at

ackson State University. This course, taught by a dynamio professor of
L4 Q

English, won immediate popularity with science majors, who appreciated the

background it gave them for their scientifjic studies. By January 1981,

enrollment in the one«semester course had grown to euch' an extent that the"a
- ‘ . ) LI Y
course wa expanded to & two-semester sequence. | . N

Most the science departments at Jackson State University req:uire

their majors to take one or hoth segments of the course. Thesart deparment
. . - ! 3 .

now requires art majoxrs to- take a segment of the course to broaden their
knowledge of science and improve theii; ability fo think e’nalytically. The
course focuses strongly upon the development of abstract thinking and the
deepening of ‘science vocabulary. - o

‘Ibe f£irst half of the coyrse has three cbjectives: (1) to intxoauc(/ ;
students to major works in the history of science, (2) to provide models

of scientific wrrlting characterized by close logical reasoning and an

excellent literary style, and (3) to- assist students in developing a

- s
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writing style that is both logical and clear, a necessity for scientists
: o ) ' . ‘

and technicians. L < ' "

The first sedment of the course consists of three units: (1) Beginnings
*of Science in the Ancient World, (2) Origins of Modern Sciencés ., and

(3) Biology Becomes a Science. The requi.‘ced textbooks for this segment are

«
*

The Oxigins of -Modern Science by,,Butterfield, Darwin by Appleman, and "

The Double Helix by Watson.
’ ’ )
The students are also expected to’ read assigned selections from

Farrington's Aristotle: Founder of Scientific Philosophy, Bronowski's

The Ascent of Man, Kuhn's The Structure of Scientific Revolutions; and

Piaget's The child's Conception of Physical Causality. They axe assigned

further readings from Great Books of the Weéstern World, which i.ncluiies

selections, from the works of Cepernicus, Pﬁolemy, Kepler, Hémey, Gilbext, .

¢

Galileq, Dgscartes, Bacon, Newton, I;luygens, and Lavoisier,

Y 4

The second segnent.of the course consists of ‘five units: (1) Einstein

-

and the Revolution in Physics, (2) Heisenberg and the Uncertainty Principle,
(3) Evolution in Earth Science and in Astrophysics, (4) Mathematics in
the Arts, and (5) Ecology Wheze Sc:lbgnce and Aesthetics Meet. , ’

i

The required textbooks are Writing Ibdut Science by Bowen and Mazzeo,

. This Endangered Planet by Falk, A Canticle for Leibowitz by Miller, The

. Universe and br. Eﬁgtein.by Barnett, and The '‘Sea Around Us by Cars _Sn.

The objectives of this segment are: g(l) to provide models of scien-

- .

tific writing characterized by close reasoning and an excellent literary

style, (2) to study the relationships between mathematics and sculpture,

¢
L

¥
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| paintiné, music, and other arts, and (3) tc.'a_ssist students to develop a
| writing style which is both logical and clear.

) In addition to the required textbooks, the students are expected to

®

read The Lives-of a Cell by Thomas, gerimental Researth in Electricity

by °E‘araday, Greek Scu pture by Carpenter, Symmetry in Science and Art, by

.

Shubnikov and Koptsik, and Brains, Machines and Mathematids by Arbib.

In each segm'ent of the sequence, students are given copies of the

v . L 4 »

detailed course outline which contains a selected bibliojraphy.

P

Upon completion of the tworsemester course in Literature of Science,

Qe

it is expected tha‘t the students will be able to: analyze the writings
of scientists with increased comprehensz.on of explicit and implitit meaning;

'Rl 4

understand the ap_plicat:.on of logic ta the development of scienti:Eic nethods;
’ recognize the importance of mathema;tics in the development of science and

as a prerequisite to a career in science or technology; understand and
explain the nature of scientific xevolutions; unde::stand the role of the’
scientist in dealing with ecological problems; enjoy axt more as a result
~of having a bettex understanding of ‘the struct;re of aesthetic object:.ves, .
and understand the relationship of the humanities to the sciences.

. i
NCCU's Scientific Instrumentation Course. The students' lack of

experience with basic scientific instruments posed a problem in adranced
science courses at North Carolina Central University(NCCU) since valuable

. e -
time.had to be spent in discussing instrumentation methods befoxe the

courses could proceed as planned. Since many important instrumental methods

L4

in sciences are in general use, it was decided at this institution that the

v

-




" . - . .

. best plan of action was Ed:éevelop an interdisciplinary scientific

‘ ingtrumentati6;’§oursé to be taken by all students majoring in biology,
chemistry, and physicg. The course was first offered in a limiifd for;aé
in éﬁe summer of 1979,

The pukpose of the course is to give the upéerclassmen majoring in
tﬁ; three sciences-—biology, éhemistry, and physics--a general knowledge
of the theory and application of instrumental mthods that are widelx used
in the sciences, to give practical ggperiencé in the operation of instruments
and the interpretation of data gathered from the instruments, and to show
that these methods can be'uéed to make measurements and solve problems
comm;n to all three of the scientific areas. ‘ l

' The experience gleaned from offering the course in the summer of 1979
&ﬁs helpful in p;eparation of the faculty involved for teaching.the course in
its entirety in the spring semester of the:1979—80 academic izar. During
this semester, the course proceeded as planned, and this first full-

scale implementation was'ver§ successful. Curgently, all of the instru-

mentation required is in place, and all of the experiments have been developed.

The fufi-scale course is now a regular offering of the three departments

e

involved.

. ’ s

The course in scientific instrumentation in biology, chemistry, and

.

‘physics offers certain advantages. It is far less expensive than purchasing

and maintaining a separate set of instruments for each of the departments. o

The interdisciplinaxry aspect of the course promotes interaction among

faculty members and students of the three departments. It also broadens

-




‘the scientific background of the students and gives them gre;ater appreciation
of the various disciplines. The course enhances the science major's o
value on the job market upon graduation, since most industrial and govern-.

mental laboratories seek persons with experience and training in the use

of scientific instrumentation. , .

o

~ ¥ .
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LEARNING CENTERS .. B

The emergence of learning centérs on college campuses has resulted .

om a wide variety of needs, trends, and developments in higher education.
ere are many types of learning centers, ranging from those which simply

provide tutorial services to those which utilize sophisticated equipment

ana techniqr . These centers did not appear suddenly on the educational

scene. Tﬁé evolved from the painstaking efforts of educators to give

¢

individual attention to students with diverse needs, to provide special
instructioqai reﬁhgfces to'supplement classroom instruction ana textboog
materials, and to i;brease self~confidence of'students and augment their
motivation to suc;eed. \m?ey reflecé acceptance 6f'the view that the
individual student is capable of assuming responsibility for much of his or

her own learning and that indiviguals learn in different ways and at

various rates. \\

This doqument does not attempt tb\;ate learning centers in terms of

AN
efficiency or outcomes, but, rather, to provide descriptive summaries of

selected ones. Although the learning centers described vary in operational
procedures, subject-matter focuses, technological capabilities; modes

of delivery, physical designs, and educational resouxces, their undexlying
assumption is tﬁe éremiseathat students differ ;nd that the gollége oxr
univarsity must provide for these differences. The learning center enables

the institution to achieve the flexibility to manage the teaching-learning
. L]

R
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' enviromment to the advantage of the individual student. Usually the learning
| center becomes the heart of any program designed specifically to improve the

student's basic competencies.

The Xavier University Center. From 1976 to 1979, each of the four

participating departments‘(biology, chemistry, mathematics, and physics) in
the Kenan-Science Project at Xavier University provided extra assistance to
the students on an individual basis in separate centers. However, in 1979,
a new, combined learning centex for the sciences was established in the
university library. This facility was named Alternate Pathwvay Lea;ning ,
Center (APIC). The change to.the combined center was most effective. Fer .
the first time, an adeqﬁate‘facility was piovided in which the four depart-

Q&

.ments could give appropriate support to the underprepared students. In this

-

facility, the fouxr departments share equipment and the responsibility for
' . [} ’

supervision. Although the APLC is located in the university library, it is
considered to bé a part of the structure of the departments; and i; is
managed by a jo;nt committee. Its outstandingosuccéss is indicated by the
fact that it averages 15,000 entries per month in a %otal college enrollment
of around 1,700 undergraduate students.

Extensive tutorial service, which includes peer—tuforing, is provided
in Fhe APLC for students of all departments. Much of this service is
interdiscipiinary in nature. For example, if a student in chemistry:has a
mathematics problem, he simply walks across the room to that resource.

The individualized instruction offered in the center is supported by a

broad collection of educational materials aid audio-visual aids. Some of

°
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the instruction is computer-b‘ased. Since this center is a library-related p

g
2

activity, the resources are bountiful, and the atmosphere is especially

conducive to self-regulation,

» 4

‘I‘hey are taught how to engage in "cognit:.ve therapy" tutoring. 'I.‘hey do not

merely give answers or demonstrate the way a problem can be solved. Instead,
they lead students toward f:.nding answers for themselves. The students are
.agked to explain all of the steps in reaching the answers. Throughout a-

:
|
|
|
\
|
|
|
|
|
|
’ ‘ ’ N 1‘
The peer-tutors are trained for their role by the taculty membe.rs. , }
l
1
]
|
|
|
1
|
1
learning session, the tutor constantly watches f~r instances in which a k ' ) ‘

: .

student arrives at an answer without proper consideration for accuracy or
J 4
R the necessary cognitive steps. The tutor 1s concerned not only with teaching

-

the subject matter hut also with helping the student to develop cognitive

» skills to the extent that he will no longer need tutoring. E

.

The North Caxolina Central Un:wexsn.ty Center. The development of the

Mathematics Learning ‘Center (MLC) at North Carolina Central Um.vers:.ty is
currently in progress as a five~year Kenan project wh:.ch was begun in
the 'smmner of 1981. The project addresses several related problexns in . ‘
science education at this i‘nstitction, such as: (1) the 1ack of sophisti-, ' d %
cated mathematics skills found among many science and mathematics students- |
(2) the preparation of students for science careers requiring knowledge

of higher mathematicg, fields in which they have been historically undex-

represented; and (3) the passive attitude which many_ students have toward
- . . (:‘ 4

|
|
|
1
|
s learning and comprehending mathematics. . o T 1
1




'.ﬂ ~
The project' involves five major -activities:
1. Providing means of integrating .new eaching
) strateg:.es ‘into the present mathematics 7
. -and.science courses so as to achieve..
. heuristic: ap_proach to the development bf
- formal. mathem,atical concepts through the
" rext.ensive use of v::.sual conceptual:.zatlon. “

14

<2, Déveloping and using a comprehehs:.ve set of
laboratoxy acti.v:.t:.es involving computing
(and computex~ass:.sted instruction) which
.'will become part of many course reguirements.
" Activities designed to illustrate and réin-~
force dlgorithms and techniques and motivate
their applications‘ in related areas of science.

3. Developing mathematical, modules and theix * .

. . solutions specifically devotgd to real:.stic

. application probBlems chosen from the user
disciplines. ,) ‘

o 4, Tra:.m.ng faculty members to rdevelop their °

- .own software’for use in computer-assisted

. ingtruction in the:u: own classes. .

° !

5. Establ:.shlng linkage with selected secondary
" schools in ordex to develop a basis for |
training secondary school teachers in the o
preceding activitiés and to provide a pool
of better trained students from which to
recruit. ) )

Activites 1 and 4 are well undexrway in the learnlng center. 1In
addition, some phases of Activity 5 have i:een completed., Since Activity 5
. is an outreach venture, it is explained in this document under the heading
"6utfc'each to High School Students.and Teachers."

In regard to Activity 1, 24 mini-modules have already been developed
for the materials in the freshman mathematics course, College Algebra

and Trigonometry. They cover these topics: exponents, radicals, solutions

43
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“of equdti/dns, inei;’u'alities, relations and functions, and an introduction to

g(;raphin‘g’ In addition to the modules ’ one computex-assisted instruction
(Cax) unit on the fundamentals of trigonometry ‘has been aeveloped. ‘

The resoxirce materials for the MLC include. the Mathematical
Association of America 's Ca...culus fz.lm series (nine 16mm films dealing

with a variety of topics from the, calculus) ; 16 physical experiments/models,

including a l'rarmonic string, a trajectory apparatus, and a transyerse wave ,

\

model channeled to study acceleration,, etc., bo.sic references for the
reading area which :anludn the Shaum Outline Series, and a. collection of
mathematics and science books. The pieces of equipnent already in place.

. Nt

include an autc:natic lsmm sound projector, a projection screen, an
overheﬁi projector with a two-way writing roll attachment, one Apple Il-
Plusj mi_c%rocomputer with aassociat,ed software and printer, and a VCQJ—-I.I
copier. { ,

'l‘h teaching methods include: the use of geometric and physical models
to aid the student in perception, to help h:un understand relationships,
and to aid him in comprehension of concepts, the use of mini-modules to
provic}e for self-paced individualized learning experiences witli immediate
feedback; the use of compnter-assisted instructional materials which
provide drill and practice, ‘testing tutorials, expositoryinformation on

new materials, reviews, etc.; and the use of the Sound-Page Playback unit.

As to Activity 4, monthly workshops demonstrating advanced programning

techniques and capabilities of the Texak microcom;;uter are conducted for the

-
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Detailed prepa::ations are already nnderway at Dillard to establish

. ¥

expenenced nse::ts.A and weekly mini-classes are conducted for inexperienced
faculty members who w:r.sh to learn the Utah Authoring System, '.rhe
participants in the workshops and mini-classes .cepresent diverse disciplines.
This is indicative of the widespread interest in and high degree of enthusi-
asm and accep‘!':ance of conxputing on this can\pus. it ‘is also indicative

of the interdisciplinary aspedt of the Mathematics Learning Center.

This center serves all stulznts at the institution of whatever discipline

_ if-that discipline involves mathmatical skills and the use of CAI

- techniques. ' e .

Although it was too early to obtain empirical data for this study
on the effectiveness of the MIC in improving student competencies, there
were many indications that the program is on the right track.

The Dillard University Centexs In the fall of 1982, a Matbematics

Learning Center, simiiar in purpose and structure to that of Noxth

Carplina Central University, will be opened at Dillard University.

a comprehensive leatn:.ng center to support classroom instrt.ction in

mathematics bc.th for majors in the discipline and for non-majors.

The Mathematics Learning Center will play an integral role in the

,\implementation of a revised mathematics program at tne university. This

progra.m mandates that entering freshmen be divided into three groups, in

4 accordance with t'.heir acedemic prepa.tation and intended subject-matter

| majors: (1) those who intend to major in the non-gcientific fields,

excluding business, will follow a two-semester track in Elementary Functions




-

_Peer tutoring.is expected not only to benefit the tutored students, but

~also) preview and interact with compyter software that can be used to -

‘

s .
+ ’

. s ) - ,

and Finité/Liberal Arts Mathematics; (2) 1,tho:sxe who intend to'major in

the scientific aréas or in busineg;s will take the Elementary Functions

“

course and calculus I during their freshman year; and (3) those who are

‘ .. ¥ ) . X ;
prepared to enter the calculus sequence in the first semester of their

_freshman year will take calculug I and II. The Mathematics Learning .

L

Ceriter will provide both peer tutoring and computer-assisted instruction

geared to the needs of the students in each group. ' T,

The peer tutors will be trained by the director of the Kenan program.

also to serve as a means of challenging the student tutors.

In an in-service summer workshop, faculty members wi.ll be given'
demonstrations on the uses. of cdn‘xputers in the classroom. They will

-~

supplement classroom instruction. The staff of the Instructional Media
Centexr at the university will assist in media activities for the Mathe-
matics Learning Centex. / : <

The proposed center is éxpected to serve a vital need in view of ’

" the relatively high failure rate experienced by students in the freshman

mathematics courses. With the assistance of microcomputers, those students )

J'experiencing difficulties in the mathematics courses will be able to rein-

force their classxpom leérnihg with modular drills. The supervisor of the
Mathematics Learning Center will systematically record student use of all
packages in the facility, 4n terms of both content and frequency of usge.

LY

The 0ffice of Institutional Rgéearch will assist the supervigsor in developing
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and implementing'e plan to evaluate the effectiveness of computer-

.
w®

assisted instn:iction in‘relation t6 grades receé;;ed by students in their ,
4

mathematios courses. o - : o Le e

The Tusg_gee Institute Center. To enhance ‘the quality of ] AR

9,')
instruction in the basie services of biolcgy and chemistry at Tuskegee

i
Institute, the Kenan Science Learning Laboxatory was develgped as an
v .

inte‘gral faceti\ of the Kenan scie'x{be pr:eject. This unit, located in the
biology and cheim.a‘try science buildi g, added a new d:unension foxr students ‘
seeking rev:new.T:d explanation of basic subject matter. It is att:;:actively
furnished, well—equipped, and congists og ) three adjo.:.ningarooms wit{x
individual study carroelsd, ; modest. ‘departmental l._i.b_rar;: with an increasing
inventory of\joulnals, e'efeience books, slide orograms, films, tapes, and
other ieaiming r! ources. The center is staffed with a full-time director
and two student asgistants. It is tsed extensively and actually sexrves

es the centexr for intellectual ectivities in the science building.

*

The Jackson State University Center. A tutorial laboratory called

the Kenan Math denter was developed as a phase of the Kenan mathematics
program at ._Jackson state Univer;ity upon the program's inceptien dvring , )
the 1978-7% academic year. Howsver, in Augqust 1980, ‘:'.he Kenan;Math

Centexr ‘was moved from the Department of Mathematics and mede part of

an ingtitution-wide Academic Skills Centex. The housing aof all tutorial
sexvices in the same campus area as a facet of the Academic Skills .

. . 'Y
Center served to increase cooperation among the various disciplines.,

The mathematics phase' of the Acaé:‘.c Skill$ Center has a fukl-time

IS -
-

}) ¢
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* coordinator and nbmit 20 si:ud’eht tutors. The new facilities are attractive,

~

SPacious, and comfortable. : ‘ . -
A signing-in procediure is usedﬂ: the c’enter-

1. Students sign in on a general skills sign-in sheetr,
@ - -
2. activities are recorded in individual files. )

-

3 'I'utors sign ang document the activities related to tutoring.
~_ The mathematics. resources in the Center include a larxge number of
films and slides with sound tapes on the fundamenta'i, mathematical oper-
ations, study cerrels, a"'eomplete set of videotapes based on the textbgok

Elaneptary Algebra by Charles McKeague, v:.deo mom.tors, andﬂa large

[}

Gollection of refe:.oﬂ"e books and materials. ‘

The pathematlcs tutors are trained for their work by faculty members.
"‘hey participate in variduse learning activities and workshops designed to
- o
sharpen their tutoring skills.' Although many resources ate available

to the students, they prefer tutors, according to the coordinator of

° e

’

the mathematics area. |,
Since records ‘are'kept only on use of the Academic Skills Center

*

as a whole, figures are 'not available on student use in mathematics‘.

From 600 to 900 visits. per mox;th are made to the. Cent:ex by stugents.

The' dominant tutoring appears to be“done by mathematics and comg;uter
‘science majors. The’,students seeking help in ma‘hematics come from a
wide range of courses. The Center not only serves the students with weak

backgrounds in mathematics but also sexves the mathematically gifted

students who need extra challenge.
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Computer-assisted instr!.:c.tiog ig the Kenan mathematics project at

E - -

, | . .
. this university will be offered in the Computer Laboratory. Twelve

p

Cmmodore PET. microcomputers have been purchased for this purpvse. 2An

instructional goftware package has’ been obtained from Sheridan College of
Ottowa. Canada. In this connection, a workshop was conducted at the insti-
tution. by personnel fxom Sheridan Eollege to familiarize faculty members
with materials and. the machines. There is a positive attitude toward

P L TICN

CAI at Jackson State University, but, presenj:ly, the CAI phase of the '

&

Kenan mathematics project is in the de?lelopmental stage.

. The Virginia Union University Centexr. The Writing Resource Center

a\t virginia Union University is an interdisciplinary le;;r;'ning laboratoxy
designed "Qnot ;nly to sexye 1;he students at the ux;iversity who need
individualized instruction in oider to improve their basic writing skills
but also to serve persons in the community who desire to improve their ‘
comunication skills or to increase theix knowledge of the English languagde.
The centex began a;s a Writing Skills Laboratory during the 1976~77 academic ..
year to‘serve the participants in 'the Kenan program, “Teaching Communi-~
cation Skills 'l‘hz:m;gh the Disci_pliries.“. Durin/g‘ the fixst .fou;: yeaxrs of its L
existence: it developed rapidly ifito a broad-based facility; and .in‘ ﬁlf;e i
fifth year,\the last year of .the 1§enan grant éeriod, it wés formally -
desi‘gnated as a Writing ‘Resource Center v sexrve persons £rom the community
as we11 as the students of the ﬁnivers;l.ty. , |

The Writing Resource Center is & spacious, well-equipped, and well—

7]

, appointed facility. It is staffed with a full-time 'writing laboratory

©
.




%

-

!

] . B
g . 3

i . . g ,
!

eupervi;&:/tutor and several peer tutors. The supervisor/tutor assists

. instructors by locat%ng for them instructional’matefialsg such as film-

strips and.modglar units, which they wish th@irlstudents to use in the

-
e el

classroom ox in the- learning censer; keeps the audio-visual equipment
5 ~ «
in readiness’ for use; tutors students in the center; maintains records

of attendrince and the nature of assistance to users of the Center;

maintainsAreéonds of referrals to the Center; trains the peer tutors; and

[~

supervises the Pperation of the faﬁflity.

e

[* 9

-

\

i z

‘[ The ertlng Resource Center is usually a very busy place. Be51des
\

|

. ’ the regular attendance of students on an 1nd1v1dua1 baSlS, instructors

N sometimes take whole classes to the fac1lity for orientation.. The records

© program. As an illustration, in the month of September 1981, 402 students

(out of 2 total population of around 1,100) were served in the Writing

x

{esource Center. Instructors in all of thewdisciplines at the institution

- » k3

*

constantiy refer students who exhibit serious writing problems in their

3 ~

classes to the center “or special help.

-

* The,priﬂcipal feature of the expansion of the writing laboratory into
‘ $

* a Writing Resource.Center included the aédition of sclolarly materials

concerned with the following: language used by blacks; research on the
English language; the importance of good writing to career .advancement;

how to'write; scientific and technical writing; and writing as a career.
i

Personnel from the university library catalogued the new acquisitions.

> v

However, to insure easy access to requested information, additional details

on some of the listings were written by faculty members.
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The main function of theHWriting Resource Center at Virginia Union

» 9 ) *
is té provide support.for the. program in communication arts by facilitating ,
?9 ’ e . ]
individualization of instruction. It enables the program to accommodate.

a great diversiFy.of learning styles and needs because it provides one-

to-cne teaching~learning options not normally possible in the classroom.

Success in the iearning centers, however, depends to a great extent on the

< N . N . s

coordination of classroom instruction and tutorial instruction. Thus, g
4 . A G

there is very close cooperation between the supervisor/tutor and peer tutors

0y

of the Writing Resource Center and the classroom teachers. Regular team
. < E 4 .

meétings are held in which pdlicies and procedureé aré discussed and student

-
°

.

" needs are translated into prescriptiyve strategies. jﬁ”

Although the results attained’in the Writing Resource Center téwaxd
improving the students' writing skills have not been isolated and guanti-
fied, the attitudinal assessments by both the classroom teachers and the

'studepts themselves indicate that the tutorial serviges and the resources
provided by the center are definately meeting the students' needs. The focus
upon the unigueness of each individual student with respect to his or he¥

A
deficiencies, needs, and rate and patterns of learning is an invaluable
technique in the education pxocess. d ’

2

The Benedict College Center. An eminent educator, E. L. Thorndike,

postulated as early as 1912 that hugan beings should be saved‘for the

»
tasks in education that inanimate objects cannot do. He wrote, "Just
because personal teaching is precious and can do what books and apparatus

cannot, it should be saved for its peculiar work." His thesis that a
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teacher's time and energy should not be wasted in doing what a ream of

paper (or a computér) can do might be an appropriate summary of the reasons

¢

in the schools and eblleges today. ' «\(* .
Thé Kenan ?fogram at Benedict College is an example of* the use of

CAI as a viable means of augmenting instruction in science and mathematics.

The overall objective of %his Kenan project is to increase the number of

science and mathemaEiCs majors. The long-range goal is to increase sig-

¢, L}

nlflcantly the number of graduates in 501ent1flc and mathemat1ca1 fields

who will be able to compete successfully on the job market in scientific

v

. and mathematical fields in which blacks are vastly underrepresented.

. L]
The Computer-Assisted Learning Laboratory in Mathematics and Sciences

at Benedict is Qesigned to help students overcome therr fear of mathematics
and science through individualized instruction. The computer packages are
constructed by the teachers, who can monitor the activities and the levels
"of performance of the students as they uee the termlnalﬁiln the laboratory.
In addltlon to the director of the program, the staff of the 1aboratory
consists of a full-time supervisor and nine student assistants.-

Many of the entering students at this institution tend to Ghoose

fields other than mathematics and science as majors. -Because of their
* 2

minimal preparation in such fields, they doubt their ability to succeed.
In recognition of these difficulties, the program intends to strengthen
the mathematical skills and backgrounds of the entry-level students:and

thus alleviate the problems of minimal preparation. Effort is also made to

for the creation and widespread -use of computer-assisted instruction (CAI)




increase the visibility of the mathematics and sciencés‘areas on the campus.
In the meantime, the students are given extensive career information. They
are apprised of the opportunities available in the science and mathematics
fields and the qualifications they must have to compete succes;fully in_t?e
job market in éhésé highly ducrative areas. i

The main thrust is to improve student preparation in mathematics and
sciences through computer~assisted instruction. For the most part, t@e

v

CAI materials are integrated with the units of the corresponding courses.

In this connection, modules have been developed by the instructors of Earth
ééience, Principles of Biology, Physical Sciemnce, and College Algebra.

The firs? three courses include modules for each unit, organized according
to one of the following formatss (1) ‘glossary, (2) multiple-choice practice

~

questions, and (3) problem sets. Because of notational problems, modules
wege not developed for each of the College Algebfa units. In édéition, same
pertinent CAIL pateriais have been purchased for use by the students in the ~
laboratory. ‘ i *

The students are using the 1aborator§ regularly and effectively.
Their response on a questionnaire administered by the director of the Kenan _
program indicated that they ére favorably'impressed with compute;:assisted
instruction and that their grades have improved as a result of what they

have learned by using the CAI materials. A study of the grades of a random

Ny,
¥

N

sampling of students who used the CAI laboratory'versus those who did not
o
showed that a highgr percentage of the students who used the laboratory

made grades of "C" or better.
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The Division of Health and Science at the college is now getting a k
~ . » 4

L3

A

. 3
higher percentage of students as majors than it did before the CAI laboratory ) l
1

was established. Ten gpercent of the senior class of 1980~81 majored in

-

mathematics and sciences., -

Another impact of the project is that students are » .:efiting sig-’
. ’ - o

nificantly from the exposure to advanced technology. T¢ wevome well-educated

in today's world, one should have some exposure to computer systéms. The

H

CAI laboratory enhances the academic backgrounds of the students in very
. meaningful ways through the experiences it provides relative to computers

and computer operations. One very important spinoff of the car laboratory

-~

has been the increased interest of thé students in computer sciences. This

incre'ased enrollment in related science and mathematius courses. It should

A
b

be noted that approximately 30 percent of the students enrolled at the

college use the Computer-Assisted Learning Laboratory in Mathematics and

4 1]

]
|
|
|
|
|
|
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|
|
|
|
|
|
|
|
\
|
i
interest has resulted in expanded offerings in computer science and 1
!
|
|
i
S Sciences each semester.

o
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N OUTREACH TO HIGH SCHOOL STUDENTS AND TEACHERS

N I

N

o attract more of the better high school graduates, the historically

N ’

black institutions arc\a: reaching out to the secondary schools in the -

} ~ o 2

geographic areas which the{ serve with more than rhetoric and recruitiuent

~

v

folders. They ‘are devising innovative and ingenious projects which bring

~

‘the higﬁ sghool students to the cémpuses tg gxpérier.ce for themselves
some of thé opportunities which the i;'xstitutions afford. Tﬁey are h,elping
minority students plaﬁ .for the kinds of po\stsecondary.educational exper-
iences that are not only commensurate with their needs but also with their
' potentiélities for' success. ‘
Because minorities continue to be Heavily underrepresented in
employment in such areas as m;.thematics and tf.he sciences where remuneration
is high, some of the historically black institutions now have outreach i )
programs which enable them to identify, at the pre-college level, potenti\al\
students in thesé areas. They also have developed in—qervice programs for
higgx _school teachers to augment their ;cnowledge and upgrade their instruc-
tional techniques in such targeted areas as mathematics, sciences, and
comnunication skil]_.s. . 4 i ;
In the wake of desegregation, many of the academically gifted bl:::ck ‘

high school graduates have been“ attracted to historically white ippstitutions

through massive recruitment efforts and lucrative scholarship offers. This
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has resulted in an erosion of the academic taleﬁt formerly found in the
freshman classes of the historically black institutions. Equality of
access does not result automatically in equality of opportunity; therefore,'
the drift of talented black students back to historically black institutions
is becoming noticeable 'By upgrading their recruitment activities and
refining their outreach programs, the historically black ,institutions

can attract lar~er numbers of well-prepared, academically capable, blaék
high 80h°°1 graduates who can achieve baccalaureate degrees in such highly

demanding areas as mathematics and the sciences.

Brief descriptions of viable outreach proJects devised and unplemented

by the institutions of this study follow.

CAMPUS TOURS

Periodically, the director of the Kenan project at Benedict College
extends invitations to high schools in the geographic area to send students
and teachers to visit the computer facility to obserée computer-assisted
instruction and also to tour the campus. Activities for the visitations

are well-planned with a view toward increasing the visibility of the

Health and Science Division ang attracting more students as majors in:

« [] N

the sciences and matnematics.

Although the emphasis is on targeted areas of the-Health and Science
Division, the students are given extensive information about the college
asAa whole, The.demonstration in the Computer-Assisted Learning Laboratory
in Mathematics and Sciences include computexr games and learning experiences

with computer-assisted packages. The students are "also shown various
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features of the computer and its gperatiOn. Efforts are made to put the

students at ea;e and to'make the visiﬁs enjoyabiq as well as infqrmativ;.
Aacomponént of the Kenan project at NbrthICarolina CenﬁralQUniversity

includes a prov#sion which brings students from the eleventh and twelfth

;rades of selected high schools to the campus for a one-day visit. Students

not only tour the campus but they also attend mini-lectures in one or more

areas of science (including combuting) accoﬁpénied by a laboratory demon-

‘stration and experiments. The specific focus is on the use of sophisticated

instrumentation to learn basic scientific principles.
.The ultimate aim of this outreach project is to provide a pool of

better-trained students from which to recruit majors in mathematics and

science. - -

MATHEMATICS/SCIENCE OLYMPIAD

The Mathematics/Science Olympiad at Xaviex University is an annual
event. It is designed to give high school students who have outstanding
acgdemic ab111ty in mathematics and/or science an opportunity to demonstrate
that ability and gain recognition. The 01ymp1ad consists of 1nd1v;dual
competitions (via‘short‘éxgminations) in blplogy, chemistry, mathematics,
and physics; a competition for the higﬂest individual overall who gnters
three or m&re individual competitions; and a team competition in which
groups of four students compete representing their high school.

The event was labeled “the Mathematics/Sciente Olympiad to emphasize

its similarity to the Olympics in terms of (1) competition and (2) its

57

62




Ce 4.

. intent to provide recogniéion for performance. Invitations to participate
in the.event are extended to all high schools in New Orleans, to many ’

throughout Lou;siana,\and to some in surrounding states.

The Mathematics/Scxence olympiad has been a success from its 1nceptlon.,
For example, in its second year (1977-78), 133 students from 28 nlgh‘schodls
participated- in the 1980-81 acadenic year, 300 students from 42 high schools

. in Louisiana, Mlss1s31ppi, and Alabama competed in the day-long program

of  academic testing. The examinations were based on college instruction.
; The event is designed to encourage high school students to pursue careers

4
L3

in mathematics and sciences. .

PROGRAMS FOR HIGH SCHOOL TEACHERS
. -

As a facet of its Kenan project, Virginia Union University\offereg

four mini-course/seminars "'designe;i to sexrve public school tea{tﬂchers

needing to brush up teaching techniques and knowledge of language use

and style." Discussions in the mini-course/seminars tackled the meaning of

"minimum competency” and its implications foﬁ the students as well as its

impact uponY;he evaloation of the teacher. Teachers of various disciplines

who were concerned about the communication skills of their students, ;s

well as teachers of English composition, were invited to participate.
Another facet of this outreach projéct involved the expansion of

the Writing skills Laboratory at the institution into a Writigg Resource

Center to be utilized by the high school teachers and other persons from

the community along with the college students. ' The expansion included the

2,
acquisitfon of & large stock of materials for . a2 center such as scholaxly

<
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works concerned with language usage of black people and reseaxch in the

teaching of English. It also included the écquisition of addit;onal films

N

and filmstrips on English and descriptive materials relating to career

.advancement and writing.

At ‘Jackson State Uéiversity, a new course, Literature of Science, (see

Bp. 35#37) has been so well receiVed as an undergraduate course that
n )
Jackson State plans to offer it in the near future 4s a graduate course.

' Offering this’cpprse to in-service teacilers at the graduate level would add

’
°

a new dimonsion’ to instruction in science and literature in the high schools

- ” .

[ -

in the' geographic area sexved by i university.

A viﬁal aspect of ;he new Kenan program at Dillard University is an
‘outreach program involving Both'promising higﬁAschool matheﬁatics studenﬁs
and designated high school teﬁchers of mathepatics. Orne of the chief
xesponsibilities of the directer of the program is io establish rapport with
selected high school teachers. Through an annual one-day seminaxr, the high
school teachers are provided in-service training expeéiences. With'g%e
assistance of nationally known consultants, members of the faculty focus on

—_— ’ ,
the development of motivational and teaching methods which will assist the
gifted student in advancing more répidly. 2

The cooperating high school mathematics teachers are requested each year
to identify approxim;tely 10 promising students for participation in an
intensive six-week summer program at the university. The purpose is to increase

the number of students at the university who choose mathematics or mathematics-

related career options by (1) identifying promising mathematics students
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and (2) sustaining their interest prior to their graduation from high school.
A description of the intensive six-week project for high, school students is
presented under the heading of "Summer Programs for High School Students.”

A number of high school mathematics and science teachers have been

“employed each summer in the SOAR program at Xavier Unlverslty for high

school students. (See "Summer Programs for High School Students" fbr a

description of SQAR ) Through this practice, the high School teachers gain

experience which midht be useful in their own classrooms and the university

gains contact needed to identify and successfully recruit students who are

interested in mathematics and sciences.
In an effort to provide in-depth experience for high school teachers

seeking information about the various teaching strategies in use in the

‘'sciences at the university, the Departments of Chemistry and Physics each

employ a high school teacher to offer instruction in ehtry-level courses in
cheﬁistry and physics’ for a year. These teachers are on leave of absence

from their high schools during the time.

SUMMER PROGRAMS FOR HIGH SCHOOL STUDENTS

Project SOAR at Xavier University. Project SOAR (Stress on Analytical

Reasoning) , a pre~college, six-week summer program at Xavier University,
was initiated in 197é as a cooperative effort by the science departments.
Of particularpinterest to these departments was the possibility that Jean
Piaget's'theory of intellectual development could provide a basis for
formulating instructional strategies to help educationally disadvantaged

students to develop problem-solving ability, and, thus, make the sciences

M '
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more accgssible topthem. The interesé of the science departments in
Piaget's théory was predicated upon the recent ;evival of intgrest in this
country in this theory and its ‘implications for science teaching.

The primary objective of Project SOAR is to increase the‘peiformancé

in afd reduce the attrition from science and mathematics courses so as to

increase the number of qualified graduates in the sciences. Each summer

s

since 1976, more thgn 100 pre~college stgdgnts have been enrolled in Project
EOAR. This outreach project has been exceedingly successful. Most SOAR
participants subsequently enroll in the university as freshmen and become
..natural science majors. In 1976, the institution had a full-time enrollment
of 1,612, with only 26 percent of the étudentg majoriné,in the natural
'sciences. In the fall of 1980, the enrollment was 2,003, with 40 percent
of the students majoring in the natural scienc;s. By 1981, the percentage
- of students majoring in the natural sciences had risen to 42 percent. The
growth of student enigllment in the natural sciences has been accompanied
by dramatic increases in the placement of graduates in science-related
fields. From 1978 to 1980, approximately 140 of the science graduatesn
were accepted in he_lth professional schools or science graduate programs.
In 1981, 17 of the science graduates were accepted in health professional ‘
schools, at a time when the number of hlacks accepted in medical schools
was declining nationaily by 3.2 percent. J
The program consists of three major components: Piagegiah-based

laboratory experiments to improve general problem-solving skills, analytical

reasoning/reading cémprehension using a “cognitive therapy" approéch, and
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vocabulary building. The instructional séaff is uomébséd of xegular science

and mathematics faculty members from the university, high schcol teachers, !
\ N .

A
and pre-medical and pre-dental students who Have just graduvated from Xavier.
To pxovide individual instruction, the participants are divided into

gl&yp; of approximately 25 students, and a pre-medical or pre-dental

s}ué nt is assigned to each gfoup aé-q group leader/mentoxr/role model/parent
" image, etc. This group leader not only guides the students through the
varioug components of the program but also organizes social activity and
.works td motivate each student toward maximal achievement.

& ' Each of the ZOZPiagetian~based lahoratory exercises used in SOAR

’

is orgagiéed as a "learning cycle" and contains exploration, invention,

.and application phases to promate development of the abstract thinging which
is necessary for success in mathematics and science courses. There are

‘ (fivev"legrniAg cycles“)from each of the disciplines of biology, chemistry,
mathematics, gnd physics. All of them have been developed by memb;rs of
the science fggulty as units which emphasize m;jor'components of problem .
solving, such ;5 the abilitiés to: (1) identify and control variables,
(2) use proportkonal réasoning, {3) consider exhaustively all combinations
of factors, (4)'bse probabilistic relationships, and (5) recogrize
correlations bet&een variables.

H

The laboratories are conducted by a combination of science and
i

mathematics faculty members and high school teachers. The "standards with

>

sympathy" philosophy of the university is pervasive. Solving a problem '

is a cooperative group effort, wf%h the teacher circulating through the

’
¥
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room asking questions which require the studengg to verify answers, furthexr .

+ test, devise adﬁitionaluexperiments, ox extend their knowfedée. In the

problem~solving process, the teacher refrains from lecturing. Questions are

énswered in a manner that requires additional thought on the part of the

student.

> » 2 o
The second component of SOAR attempts to teach the students the type

of step-by-step logical reasoning needgd for successful performance on

standardized tests. The "cognitive;skills approggh“;espoused by Arthur

o 4
Whimbey, a former faculty member of the un;vgrsity, is employed as tha

éeaching method. Whimbey is the author of the book,Ingelligence Can Be

Taught.6 lle is also the author of a pPhi Delta Kappan article énéitled

"Teaching Sequential Thdﬁéht: The Cognitive-Skills Approach" in which he

states:

hpJ
’

The ability ﬁb\proceed through a sequence of analytical
steps, is the foundation of all higher order reasoning
and comprehension. .

It is what psychometrists call “Ecademic aptitude" or
"intelligence." All complex abstrxactions, classifications,
transformations, problem solutions, and applications of
generalizations are products of accurate, sequential
thought. But many of today's high school and college
students have not sharpened this ability sufficiently

for even maderate success in academic work.

Weaknesses surface in all areas, xanging from mathe-
matical problem solving to the comprehension of history.7

L)

6

Arthur Whimbey, Intelligence’ Can Be Taught (New York: Dutton, . 1975) .

7Arthur Whimbey, "Teaching Sequential Thought: The Co§hitive~skills
Approach," Phi Delta Kappan (December 1977), p. 255, g
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"sion: A Short Course 1n.Ana1y-1c Reasoning by Whimbey and Lochhead8 as a

" atic focus upon wocabulary-building, since veocabulary is a prerequisite

$ .
To familiarize the students with the general aspects of cognitive ‘Herapy

the component is 1n1tiated throvgh the use 0f'Prob1em—Solv1ng_and Comprehen~

text for the first third of the program. A workbook in algebra is used in’

thé’qudﬁtitaéive portion, and selectipdé from the ETS Graduate Record

2

Examination Information Builetin, the Mmerican Dental Association's Dental

Admissions Test Preparation materials, etc. are used in the verbal section.

°

The cBgnitivenskills lﬁstruction is conducted by the medipai—dental student

.

group leaders after training by, and with supervision from, members of the

faculty who are skilled “in the approach.

The third component of Project SOAR consists of a concentrated, system~

B

~

to good reading comprehension., Vocabulary-building drllls are conducted

§

for 3?7 mlnutés per day from.honnay through Thursday using Vocabulary for

/]

the Cq}lege«Bound Student by Levine as a text.

Carefully controlled competition between the groups is used as moti-

* »
vation, since students are seldom enthusiastic about building vocabulary

®skills, improving reading comprehension, or cognitive therapy. The

bompetition consists of a reguired houz-long written test coveriug the

previous week's work in both analytical .reasoning (cognitive therapy) and

vocabulaxy buildiné, and a short quiz bowl. Four students represent each

st 2

group .in the quick-answer quiz bowl. At *he conclusion of the qui: bowl,

. Press, 1980j.

SAxthux Whinbey and Jark Lochhead, Problem-Solviag and Comprehension:
A Shoxt Course in Rnalytic Reasoning (Philadelpnxa- Franklin Institute

2

"
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scores from the written tests and quick-answers of the quiz bowl are added.

. Then, with great fanfaxezd;ha-group with the highest score is awaxded the

<

special SOAR trophy for the week.
%n the‘competition, points are purpoéely scaleé so that the pexformance
of the group as a whole on the written test is a major factor in determining
the winning group. The quiz bowl serves‘primarily to stimulate interest
and g¢ erate spirit among the remaining members of the group, who act as
a cheering section for their representatives. There are restr’ctions
concerning repeat appearances designed to insure that most‘students will
- ) ‘ N
have the opportunxty.to répfésent their group in the quiz-bowl competition.
Deliberate efforts are made to.use the group spirit to facilitate tﬁe
paired'problem—solver/listener approacy used in the cognitive therapy
method so that the students who have scored well will work willingly with
i
those who have not scored well, "for the goodrof‘the grogp.“
More than 90 percent of the students completing the SOAR program each
year enroll as full-time students at Xavier University and choose majors
in mathematics and the sciences. Further illustrations of the tremendous
success of the project are ﬁhg'fgllowing measures indicated in the director's
report to the Southern Regional Education Board (1580): - (1) Students
completing .SOAR made statistically significant gains on Lawson's test of
. intellectual development. The assumption is that ingreased intellectual
development translates into better grades in mathematics and sciences.

(2} students who had lower than a twelfth-grade reading ébnprehension at

the beginning of their SOAR experience showed an increase of 1.4 in grade

¢
\i




level at the end of the summex progrém. (3) Stuaents who had lower than a

-

| 3

twelfth-gradé vocabulary at the beginning of their SOAR experience showed
an increase of 1.8 in grade level of vocabulary at the end of the summer

N

l ( ;
program. (4) SOAR participants showed an average increase on the PSAT
L equivalent to 73 points on the SAT on pre-tests and post-tegts_administered

during“the‘program. If, as fommonly thought, these tests are related to
performance in college, it is obvious that SOAR is rendering gargantuan .

o

,

services.

The SOAR project received national aQtention among educators as a *
result of (1) being featured, among a select number of interdisciplinary
programs, in a series of reports on teaching in Change magazine in 1978,
and (2) being inciuded in an ariicle on riaget's legacy in Amexrican

[

education in The Chronicle of Higher Education, September 1980. Other
[4

¢

published articles pertinent to this program include "Project SOAR (Stress

e
cn Analytical Reasoning): A Multidisciplinary Summer Program for Minority

Science Students,” The American Biology Teacher, March 1980; "Teaching
Critical Reading and Analytical Reasoning in Project SOAR," Journal of

Reading, October 1980; "Special Report: 1 oject SOAR," This Week at Xavier,
Reading,

"Volume 9, Number 46, December 9, 1980; and "Xavier Pre-Med Students Thrive

Despite National Yrend," reprinted from Philadelphia Tribune, May 5, 198i.

The Future Scientist Enr;éhmenf Program at Jackson State University.

Singe 1979, an outreach project for high school students modeled after SOAR,y

¥

and known as the Future Scient.st Enrichment Prografi, has been an outstanding

bl Q

succtess at Jackson State University. The Future Scientist Enrichmént'

[ .

.
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> one hour devoted to problem solving.

&

Program consists of fou¥ componenés: Mathematics; Analyfical Skills
Development, Literature and Readings for theoFuture Scientist, and Computer
Programming. The staif for the'pro;ram’is‘cumposed of university faculty
membérs and student assistants.

students in the high schools in the Jackson, Mississippi area’ are
invited toqpartic{pate in this eight-week summer program. The program has
reaéhed a considerable number of talented secondary school students. rft *
has enabled th? instructors to find and direct some very capable students
into scientific and gechnological fields.

2 plgzement test in mathematics is giver. at the beginning of the
program, and each student is placed in one of the followinqafour courses
in accordance with his scores: Calculus, Algebia and Trigonometry,
Intermediate Algebra, or Elementax% Algebra. Each phagg is equivalent to a
course offeredtto the regular students at the university.

A seif-paced apprwach to learning is employed as a technique in
Elementary Algebra ana Intermediate Algebra. Eachjclass period is two

hours in length. The materials used in the two ccurses are firom McKeagde's

Elementary Algebra and Intermediate Algebra. o

For the Algebra and Trigunometry course, Swokowski's Fundamentals of

Algebra and Trigonometry is used as a textbook; and for the Calculus

component, the textbook is The Calculus with Analytical Geometry by

Leithoid. The class period for each of these courses is two hours in

length, but it is divided into two séssions--one hour for instruction and

67
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At the beginning of the program, Whimbey's analytical Skills Inventory

is administered td?gll the students to detérm;ne their placement in the {’

three homogeneous groups in accordance with the results of the inventoxy.
The groups meet one hour per:aay, for four days each week,.with a faculty

’ s

member assigned to eacﬁ group, for problem analysis and the development of |

|

|

|

|

. . 1
B Analytica; Skills Development component. The students are divided into .
. Skills needed to solve problems systematically. For this compoﬁent, l

Problem-Solving and Comprehension: A Short Course in Analytic Reasoning,

. .
by whimbey and Lochhead® is used as a textbook.

The English component‘haé varied eéch summer since the inception of the
program to accommodate the needs and interests of the students. During

o the first suﬁmgr, students read a collection of short stories entitled

Science Fiction/Fact, edited by Edmund J. Farrell%? The stories were

excellent springboards for the introduction of related non-fiction science

writing and were-helpful as]tools in scientific vocabulary-building exer-

v

cises. Films wefe used to supplement the readings.
In the second summer, the focus was on the planet Earth and its people.

After a study of plate teétonics, the students were expected to name and

]

» locate the continents as they are today znd to know the names of the

countries within each continent. A survey of the culture of each continent
followed, illustrated hy films, lectures, and readings. Europe was studied
9 <
Ibido e ) ’

Edmund J. Farrell, Science Fact/Fiction (Glenview, IL: Scott, Foresman
& Company, 1974).

)
»
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last, and thé second half of the course dealt with the scientific discoveries

E-

characteristic of Western culture. Films from Bronowski's Ascent of Man

series were used, as weil as slide shows on plate tectonics, an§ the "Big
Bang" theory oﬁ-cosmology. ' T {u~w

In the following summer, the English .component ?ocused on teéhnical
writing. The students were given extensive practice-in expanding and
combining sentences and developing“parag.aphs. Speciél attention was given
to vogabulary development, particularly in the early weeks of the session.
In the second half of the course, the students read widely and viewed
films and slides to aqather information of a scientific nature in preparation
for writing essays. By the final week, a large percentage of the students
were wr}t%ng essays which compar?g favorably with the woxk of college

freshmen and sophomores at the "Aﬁ and "B" levels.

The newest component of the Future Scientist Enrichment Program is

Computer Programming. The textbook for this component is Hands-On Basics

) with the PET. The topics covered in the class include: (1) Systems Commands:

LIS?, ng, STOP, NEW; (2) Qariable Names in BASIC; (3) Arithmetic on the
Computer; (4) Use of Parentheses in Computing; (5)‘"E" Notation Numbers;
(6) Storing and Retrieving Programs; (7) Printing out Variables and Strings;
(8} Spaci;g the Printout; (9) The REMARK Statement; (10) Built-In Looping;
"{11) Built-In Functions; (12) Finding Erroxs in Programs; (13) Editing;
(14) Solving Mathematical éroblems; and (15) Animatin%‘yéur PET.
The ACT test is administered twice to the studen's in the program--at

e
the begirning and at the end. The scores that the students make on the
N '

pre-test and the post-test are compared to determine the extent to which

¢

[y
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the program is succeeding. A summary of the ACT tést results for the summer

of 1981 follows. \ .
Subject Initial Final Pexcent of Increase
English 14.648 17.261 17.838
Mathematics . 14.370 19.326 . 34.488

. Social Studies 12.13 15.348 26.530
Natural Science " . 16.037 19.370 20.783 :
Composite 14.352 17.739 ] 23.599 »

it should be noted that the percentage of improvemgnt in each area
covered by the test is commendable, with the greateét improvemeat being
made in mathematics. This program is making a significant contribution to
the efforts of historically black ingiitutions to increase the number of
graduates in mathematics and sciences. Many of éhe participan;é of the
program enter college upon graduating from highﬁschool and elect mathe-
matics, science, or science-related programs as majors.

+

The Dillard University Summer Mathematics Program. At Dillard Univex-

sity, éﬁe outfeach prqject for secondary school ,students is designed to
bring 10 promisiny, rising high school seniors to the campu%'for an inten-
sive six-week summer program in mathematics each'year. These students
will return to the campus for a successive, intensive, six-week summer

o
pProgram upon graduating from high school, ther:by increasing the chances
of tﬁeir co;tinped growéh as sﬁudenﬁ% of mathematics, as well as increasing
the probability of their ultimate'enroll;ent at the university. Prospective
°students for the program will be identified each yéar by cooperating high
school mathematics teachers who will participate in an annual in-service

N
gseminar in mathematics at the university. A




L)
In the first six-week summer program, the students will be involved in
. . a .
'an intensive algebra reviewqand an introéuc;ory course in logic. In their
‘ second summer program, they will be engaged in an intensive study of

trigonometry and pre-caiculus with a view:tcward preparation for ,the study
of calculus in the first year of college. 2n integral part of their
classroom experience will be required laboratory work, wherain they will

be assisted by tutors and microcdmputer units. along with the trigonbmetry

©

and pre-calculus, the recently graauwated high school seniors, orx “bridye"
students, will study analytic;i réaspn;ng and particibate in weekly seminars.

At these seminars, persons employed in mathematics or mathematics-related

areas will discuss their work and entertain questions from the students.’

The summer program will afford the promising mathematicians opportunities

~

to interact with teachers in a setting that challenges them to go beyond

standard mathematics. B3esides serving as role models, the teachers will

direct the students to supplementary texts and resources. . i \
This outreach project, supported by a Kenan grant, is just getting

underway. Therefore, no report of its progress can be made at this time:

[

The project intends, however, to include some unique activities beyond

’R

traditional classroom instruction. To broaden their perspectives and

to make them aware of the importance of mathematics in contempdrary
W, ‘ ,
oczupations, the students will make site visits to industrial corporations,

<

law firms, engineering plants, and other businesses in the local community.

Allowing students to nbserve black role models in their actual occupational

settings should enhance the students' motivations to achieve the status

71




»

ERIC

Aruitoxt provided by Eic:

-

_of professionals in mathematics and mathematics-related fields. In

M Kl

addition, the parents of the participating students will be invited to
participate in an orientation conference, and it is hoped that thisg phase

of the outreach program will focter a common bond of support in working

) toward achievement of the students' career goals.

v
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P INSTITUTION-WIDE SUPFORT SERVICES

e

v Spec1f1c progxans for the improvement of student competenc1es and for

s increasing student retentlon tv graduation will not ge effectlve without
strong, categor;cal support services which reflect institution-wide
cooperaglon. Full ccmmltment to the objectives of such programs ‘and to the
spécial tschhiques involved must be provided by the central admipistration
and the respective Geans of the collegeé or university at which implementation
is attempted. In addition, faculty, by and large} must understand and
support the prosram. .

There are some faculty members who tend to th;nk of programs designéd

to heip students overcome their de{}ciencies as l.wering standards. They
prefer "weeding out” the undexprepared students. This kind of attitude is
counterproductive and seif—defeating since recen. studies indicate that as
mahy as 50 percent“of the.students whé,enter the colleges and univexrsities
soday cannot reason abstractly in the manner needed for college csurses. The
obvious solution to the pgoblem is to start with the student wﬁere he is b§
modifying curricula and instructional techniques in"such a way that the
‘\educationally disadvantaged students will be assisted to achieve success,

.

and, at the same time, high academic standards will be maintained. Programs

designed to ancomplish this phenomenal task will succeed only in institutions

that give full support to sucn programs.




A'Fortunately, there are special programs, such as those cited in this

documeét, tO‘which‘ranarkable institution-wide support has been glven,
To solicit the kind of support needed, the persons in Ccharge of the program
have held conferences not only with the presidents, vice presidents, deans,
and other administrators, but also with the various academic divisions
and departments to explain the programs, engage inh discussions relative to
the programs, and seek advice. In most instances, this interacéion had 1laid
fhe foundation for success in the. implementation of the prograns.

FaFulty developmgnt dimensions should involve activities not only
for the faculty members engaged in the pProgram activities, but also for
any faculty members whose departments may be affected by.the program’s
results.. Faculty workshops, summer activities, and site visits are valuable
both for those involved in the special programs and for those whose students
employ the skills angd knowledge developed in the special programs. Therefore,
interdisciplinary cooperation is of the udmos . importance in the thrust to
improve student competencies. For example, mathematical performance depends
heavily upon verbal skills; mathematical skill is the root of competence’in
tﬂe sciences; analytical reasoning is the key to abstract knowledge; and
communicative arts are pivotal in all learning experiences.

The institution's counseling services carry a major responsibility for
supplementing the counseling services built into the special programs.
This responsibility is assumed more readily on campuses where all counseling
resources have been.coordinated. The importanée of coordinated counseling

sexvices in higher education is ably set forth by Anne S. Pruitt in her ’

'
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an impressive lis. of recommendations to improve the capability of colleges

n

to serve the needs of all their students. Those cited below have specific
implications for the programs described in this study. Pruitt recommends
that:

v " Each institution examjine its commitment to students,
especially the "new students" now entering America's
colleges, and determine how the program of education,
with the assistance of counseling activities, can best
respond to that commitment.

Responsibility for directing the coordinated counseling
program be assigned to an individual who is specifically
educated in the field of counseling and who has the
potential for successfully administering the program.

.

|
|
publication titled New Students and Coordinated Counseling. Pruitt offers
|
|
|
l
|
|

Emphasis be placed upon the services "new students”

- seem to need, such as academic support, financial aid
counseling, career counseling, counseling on mattexrs
involving self-esteem and identity, admission to,
graduate and professional schools, and counseling fox
veterans and older students.

|
Lines of communication be opened so that the program
can reach out to any segment of the instituticn where

growth and development of students can be enhanced,

using new settings and new techniques for the delivery

of services.

Where there are institutional programs with counseling

components that cannot be brought into the centralized

program, an interface be created with them. .-

A testing program be conducted that is pertinent to
the student and instititutional needs and sensitive
to the biases against non-traditional studgnts.

1 - .
Anne S. Pruitt, New Students and Coordinated Counseling (Atlanta:

' Southern Regional Education Board, 1973), p. 1.




i .
that group of co}l%ges and universities that seem to be especially well- o
suited ¢tc the deveiopment of ccordinated programs of counseling. She

[

alludes to the coﬁbern of the historically black institutions for the

, /
individual welfaxe of the students. In this comnection, she states:

/
/
Faculty and staff are known to work with students
intensely to help them succeed. Students are
frienﬁly and interested in helping each other.
Afte# they graduate, their attachment to the insti- .
tution is often unusually strong. Many have been >
made to feel that they matter as individuals. More-
over, it is well known that these institutions have
succeeded in teaching not only the promising students,
but; also the so-called high-risk students. Many of
these institutions have reduced the odds and have o

prbducedlghe vast majority of black leaders in
- Anerica.

Coordingted counseling plays an important role in m?eting the exigencies
of educatiﬁg the whole student. It enhances the student's chances for
success iy college because it maximizes the efforts of the institution
to respo#d to his or her total educational needs.

Because recruitment procedures and admissions policies vary from
inéti;ﬁtion to institution, it is essential that the planner of a special
progr;m be thoroughly familiar with the rules and regulations at his par-
ti;ular institution so that the provisions of his proﬁosal will be consocnant
with them. It is also essential that the institution's recruitment and

. admissions officers give their full support. The coordination of recruitment

and admissions activities will provide maximum opportunity for une insti-

i |
- |
Pruitt postqlaLes that the historically black institutions are among

tution to serve a projected number of students with special needs and

12 _ :
Ibid., p. 3.
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also to increase the.;mmbe‘f_’ of,‘;\ﬁ!z‘a"l‘jors on the campus in such fields as

mathematics and the sciences, in which minorities are greatly under-

» 3

represented.
it is essential that the special programs receive fiscal support on
a continuing basis. Even though ﬁaany of the special programs are started

with outside funding, they should be structured so that when the funds are

— .
noAlonger’ available, the essential components of the special activities
may be built into budgetary support. ,. T

. &

Evaluations of the special programs to improve studert competencies

> .

"y

2

are highly neceszary. These evaluations should include appraisals of the.. .

worth of the programs, both to the goals of the institution.as a whole and

2

to the comnitments which are implicit in the programs themselves.



CONCLUSION
174

A repextoire off'7 basic knowledge and skills is required for success*ul
peszomange in college-level éoursé%. However, many of the minority studenis
in MAmerica who now are enrolling in institutions of higher education do
not have the requisite basic ;oﬁpgtencies for success in courses at that
level of ins*'ru‘ction.: Conzequently, there is an impexative need at the
colleges and universitiss to provide programs to maximize the chances
that these underprepared students will be able to overcome their deficiencies

and achieve success in their academic endeavors.

2 0
Cognitive skills,gnd avaxreness, inuldding abstract thinking, are

- ———

essential to give meaning to the mﬂ-.hanlcal processes included in the

}\asic "ompetencies. p-Y clear understandinq of the, nature of numbers must

mdergird the process of manipulating numbers, and an awareness of language
gtructure is basic to the development of comunication skills. While
these c.oncepts should have emerged during the student's eleuéntary and.
sacondary school experiences, they may still be d;ve:}oped at the college
level. The growth of abstract thinkin‘iy skills is a key factor for success
ir’x postsecondary education, and the evidence from such techniques as tho.se

e
suggested by Piaget have produced dramatic results, particularly in the

sclencas.
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Remediation programs are subctantially more successfnl when offered

s

in a positive rather than a negative setting. There nead not 'be a stigma

attached to a program which is designed to provide an opportunity for stu-
dents 'to advance toward their gducational and career goals. The learping
centers which have been described are, for the most part, used voluntarily

by students, and the benefits derivedvﬁay be clearly perceived. As evidenced
by the special programs described in this study, through well-planned
modiflications, standard college gurricula.can be developed into intallectually
rigorous "bridge" courses that not only improve the students'.ﬁasic.
competencieg, but alszo will, concomitantliy, maintain integrity as col;gge~

level courses.

The various competencies wh..h the students need are interrclated.

Teachers of ﬁathematics are particularly:awére that students often have
difficulty becauwe they cannot read and understénd a\ptoblem nor grasp

a verbal definition of a mathematicel relationship. A common denominator
to the varied programs described has been their interdisciplinary character.
This posture does not emerge unless faculty fro&bdiffering dlscipliﬁés work
together in identifying the causes of academic difficulties encountered by

students.

A highly significant characteristic of successful projects to improve

basic competencies is that they have been generated and implemented by

faculty. Most of the programs described in this study were initiated by
faculty groups who were giv:n released time for that purpose or who were

given financial support for summer workshops during which the project was

planned. :




n

The involvement of high school teachers and counstloxs in the design

<

and execution of special programs in tﬁé development of competancies is

often highly productive. Their inclusion has two benefits.

[3)

°

The high school

faculty contribute to an understanding of weaknesses which high school

graduates often exhibit, and are able to transfer some of the techniques

designed at the college level to their own high school activities. Thev

outreach by the college to high schools also motivates students to give

sexious oonsideratlon to attending college, and partlcipatlon in campus

©

visits and activities provides for quicker adjustment when they arrive on

campus as students.

)

Finally, the motivation of students may be the most important factor

in the success or failure of special programs in compensatory instruction.

It is difficult, perhaps impossiblé€, to isolate the particulir effects

L]
that each special technique has had upon college success, since students in

these projects have been exposed to a wide variety of resources.

Ry

co}lege leaders in the locations visited have recognized the value of a

Most

combination of techniques and the influence of increased motivat?sn as
4

“

a result of faculty concern for their success.

The manner in which these

spécial resources are delivered to stlidents may have either positive or

"negative influences o? theixr desire to learn.

While the techniques déscribed in this document have beer directe

primarily to minority students on historically black compuse.s, they are

fully applicable on any campus.

Pertinent workshops and seminars-conducted

1

by the Southern Regional Education Board in varioas parts of the South have

Sy

N

N
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\ been yell ;tte}xded by faculty from historically white institutions.

Notwithstan‘ding“, this work has special significance for the historically

black institutions as a means uf increasing the number of students enrolled

g - - . 3 ’ - ."’ 3
in fields of specialization, such as mathematics, the sciences, and engi-
. neering, in which they are underrepresented regionally and nationally.
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